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1508. Direct Determination B Galitzine. 


Sania Rendus;:161, pp. 281-288, Sept. 6, and pp. 804-808, Sept. 18, 1915.) 


—Describes an apparatus for the determination of the momentary value of 
| the accelerations of the earth in seismological motions. On a base is 


a-stand whose upper end supports ‘a heavy bob by a wire,” This 


pendulum bob is held out’ so that its wire is at an angle with the vertical, 
the pressure of the bob being transmitted through a small strut on to a 
plate fixed on the stand. The change of pressure is directly proportional 
to the acceleration it is sought to measure. ae 

Levigitudinal: Gf Cylinders:.clased by. Serem. Plugs AG 
Hadcock. (Roy. Soci; Proc: 92. pp. 1-8, Oct. 1,.1915.)—In designing the. 
breech end of a gun, or the screwed end of a hydraulic cylinder, it has been. 
generally assumed that the longitudinal stress is uniformly distributed over. 
the cross-section of the gun-tube or of the cylinder when in action. In. 
practice, -however, the stréss can rarely be applied uniformly over. the 
section, and almost always acts. either on the inner or.on the outer circum-. 
ferential surface. The stress’ on the: material is: therefore greatest on the. 


surface: where the: force is’ applied; thence, owing to. the fibres stretching. 


and  stiding longitudinally over each other, the- stress’ is. partly transmitted. 


throughout the thickness of the cylinder,;. In the paper it is shown that ina 


cylinder there is;on:the screwed. end; a bending, moment. exerted.on. the. 


material, in additition to the ordinary uniform. longitudinal,,stress, and. 
formulz are found for determining the optimum length of me screwed part 


> Best’ Porm for (Ano. d: Physik, 
47: 7; pp: 980-948, Sept: 8) almost’ universally usedform. of 


balance beam ‘is rhomboidal in shape, but therehas been little research on 
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secured with a far lighter beam than heretofore. The influence of the 


SCIENCE ABSTRACTS. 


ah brass rod 1 mm. square and of the form shown in the Fig., the author has 
investigated the influence of the angle v on (i) the moment of inertia, (ii) the 
time of swing, and (iii) the stability (reciprocal of deflection caused by a 
 Joad of 100 gm.). The three curves exhibiting the relations between these 
properties. and the value of » show that a beam in which v = 60° has max. 
- stability, while the moment of inertia and time of swing (which are found to 


as equal stabitity can be 


vertical stay was next investigated, and it was found that the change of 
ratio between the arms for different positions of the beam was much 
greater when this stay was of thesame thickness as the rest of the framework 


__ of the beam than when it was of twice that thickness. In fact, it is concluded 


that the constancy of ratio in the latter ‘case is as good as can be attained 


“1808. Effect of Hosting on. Elasticity Dodge. 


= (Phys. Rev, 6. pp. 812-818, Oct., 1915,)—This paper. isthe third of a series 


upon the effect of temperature on the elasticity of wires... The apparatus is. 


- the sameas that used in previous work with copper and mild steel [see 


Abs. 876 (1914), 800 (1915)].. Tests were made upon two samples of Al-wire. 


Iehown commercially as “hard”and “soft,” and the results obtained show. 


that Al behaves similarly to other metals, except that hard Al-wire exhibits — 
an almost constant temperature coefficient of elasticity. Annealing does not — 

materially change the value of Young's modulus, but it does affect the rate: of 
change, incr g the temperature: coefficient of elasticity for low tempera- 


about 100° C. 


result of the workidene up to thepresent, the following 


sions are drawn as tothe effect of temperature on Young's modulus for. 


metals :—(1) By thorough’ annealing the metal can be oe | 
state in which the modulus becomes a function of the temperature. (2). The 

modulus of the metal- with ihovense: 
change increasing with the temperature. (8) When the metal is heated by 


the passage of an electric ‘in. the modulus, 


4690. Stress Distribution Materials, 100, 

pp. 879-880, Oct.8,1915. Paper read before the British Assoc. at Manchester. 

Engineer, 120. pp. 854-855, Oct, 8; 1915.)—-The mild steel..acquired by the 


‘Committee of the British: Association for the: study of this: subject. has: the 


cemposition 0-182 % -C, 0-028 % Si, 0:017.% S, 0:028-% P,.and 0:300 % Mn. 
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since the values obtained fromy different sizes of bars show very wide variar 
_ tions. This points to the necessity of adopting some method of annealing = == 


which will bring the material to a uniform molecular structure for all sizes. 
of bars. The results of tensile’bending and torsion tests on the material 


“1600, of Fluid delivered Pipe which contains an 


161. pp. 258-264, Sept.:6, 1915... Lum. Elec. 80. pp. 804-806, Sept; 25, 1915.) 
_ «From the, experimental work of Herschel, Camichel, Eydoux, and. 
_ Lhériaud it bas been established that the delivery by a pipe may be very 
simply deduced within an accuracy of 1 % from the difference between the 
two pressures which are exercised along the axis (supposed horizontal) of the 
section immediately before the: constriction and along the axis of the most 
constricted portion. The pipe is supposed to: posssess a prolonged and very 
‘gtadual narrowing together with a complementary. widening, so that there is — 
neither abrupt deviation nor sensible curvature of the fluid elements. The 
necessary formula is obtained byapplying D. Bernoulli’s principle, and taking 
_ the average speed of the fluid elements across any normal section instead of, 
their individual speeds. There are very appreciable differences. between the _ 
speeds of fluid elements along the central axis and at the periphery which, 
however, grow less as the constricted section is approached. If appears. 
somewhat paradoxical, therefore, that the hypothesis of speed equality, should. 
furnish a‘delivery which is practically exact, and the author attempts to. show 
here how this paradox is explained. by two:small errors working in contrary, 
directions. The latter are : neglect of friction. and departures from perfect, 
fluidity on the one hand, and the fact on the other that. if. speed inequality, be: 
taken into account the theoretical delivery obtained. in the,.case.of a perfect, _ 
fluid will be greater than actually takes place. The present paper contains a 


mathematical investigation which establishes the formula giving the above 7 


excessive delivery when a perfect fluid and: speed inequality of its elements | 


are supposed,; The. accuracy of. she. is now, 


Camichel: (Comptes Rendus, 161. pp. 848-845, Sept. 20, 1915 Previous 
work on. water-hammer. in pipes. by. Allievi; Boussinesq, Joukovsky, Rateau,. 
de Sparre, etc., has been. mainly theoretical. ‘The author now gives the more aos 

results of a preliminary experimental investigation into the.subject, 

A pipe is first considered which possesses. air-pockets having sufficient 
volumes’ to render negligible the compressibility of.the liquid and the dilata- - 
tion of the pipe. . The oscillations of tnass produced at the entrance and exit: 
are very. important, since resonance- phenomena have frequently been 
observed in town water mains and in factory pipes... The case. for a.single. 

air-pocket has been already investigated by Rateau, and the present author 
now extends the theoretical results to the general case.of  pockets...Experi- 
mentally two pipes have been studied of 80 cm. diam, and 80 m. length, and 
8:cth. diam.and 12'5 m. length, respectively. .Rateau’s result for the.case of.a 
single pocket.at the lowest extremity of the pipe has.been completely verified; — 
namely,that the period of oscillation is proportional to the square root of ne 
volume of the air-pocket, For-two pockets, the graphs sate two’ 
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mental: deterntination of the various: points, the pipe is furnished at its 
extremity with a small valve driven by.a motor whose speed.can be varied 
whereby different ‘resonances thay be’accurately established. The author 
promises to give data whereby the oscillation periods ina pipe may be deter- 

Réndus, 161. pp. 412-414, Oct. 4, 1915,)—-The speed of propagation of a wave 
ina pipe is determined by abruptly opening a small valve placed at its 
extremity, and thereby causing a sudden diminution in pressure: The subse- 


quent pressure-variations are registered by means ofa manometer, and, from 


the pressure graph obtained, a very convenient determination of the speed of 
propagation of the wave may be made. During this determination the pipe 


Studied remained closed while the compensation valves were, also suspended 


from action. The experiments were conducted upon an iron pipe of: 80: mm. 


diam., 5 thickness, and 164° length. Avvery concordant series of 


Ag “afforded a speed of' 1280 m. per sec. Joukovsky and Allievi's 
fornia, a = 9900/./(48'8 + (k= 05, c= thickness, d =diam. of pipe), 
furnishes a speed of 1815 m. This discrepancy betwcen the two results may. 
be attributed t6°the thickness of the pipe, the influence of which is notyet — 
understood, tothe recording apparatus, and. above all to the fact that the . 
formula has been shown by Boussinesq to be only applicable. to thin pipes. 
Experiment has been found to agree with theory for the case of water... By 
means of a*motor-driven ‘valve, resonance has. been produced: as in the case 
of air-pockets being present, and stationary waves observed, Hereby the 
_ fundamental thrust, together with its second, third, fourth, and fifth harmonies 


(Deutsch. Phys. Gesell., Verh. 16. 24. pp. 1042-1050, Dec. 80, 1914)—In the 


Physics of the Atom founded on Maxwell's theory, the absorption and entis- 
sion of electromagnetic waves by the atom are due to electrons capable of 
oscillating within the atom, whose motions give rise to the classical electro- 
3 and mechanical laws. These electrons whether) in «static: or 
_ dynamic equilibrium are bound by forces which in general are conservative, 
i.¢. are endowed with a potential and vary asa function of their displacement. 
The wsal method of investigation is to regard the latter*as special linear 
functions, and on the theory of elasticity they become quasi-elastic forces. 
The analytical result is the linear equation.of motion, d®*x/di + dix, = 0, which 
is fundamental in atomic dynamics. The possibility of sharp spectral lines 
and the absence of harnionic super-oscillations, are a direct consequence of 
_ the linearity of the-equations' of motion, Two possibilities offer themselvés 
on interpreting the latter: either the forces: and. equations. of motion are 
independent of the amplitude, an assumption leading to the conception of 
's homogeneous positive spheres, or: the linearity which is true for 

small anrplitudes is solely an approximation to the true relationships: . This 
latter gives rise to the method of small oscillations which the author here 
develops. From the Lagrangian equations of motion, if the 
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_ in connection with the dispersion theory and in magneto- and electro-optics, == 


but opines that the linear forces must be critically examined. from the) stand- 
point of électrodynamic’ effects... It is: essentially: otherwise’ when: Stark’s 


discovery of ‘the electrical splitting of »spectral lines is taken intoaccount, 


Since linear equations of motion show no influence on frequency by@n — 
external electric field, equations of a general type have to be accepted. Here 


anon-lineart field of force is required, and: the problem depends. on 
applicability-of the theory of ‘small oscillations: Voigt showed*that Starkis 
results may be. obtained in’ their:simplest essential: features = 


linear forces suitably chosen: In this‘theory Voigt likewise makes. use of the 


& _ method of small oscillations in the: sense that -he integrates the equations of 


motion ‘restricted to their linear terms ; the higher terms serve Solely the 


purpose, in ‘consequence of the central unsymmetry of the field..of- force; 
_ of producing differences in the frequencies of those small oscillations which 


appear asa splitting of the spectral lines, Nothing a priori can be ‘brought 
against the assumption that: the omissions «made are permissible, if the — 


oscillations of the electrons are ‘sufficiently small, although much thatis 


unsatisfactory remains, and the author believes the problem capable of 


- further investigation. ‘The-present: paper contains a preliminary attempt to 


this end, and, as the general case in three dimensions leads to very com- 


plicated pression, the probles bas been Sra 


4004. A Critical Note on the Principle. (Deutsct 
Gesell, Verh, 16. 18, PP. 686-612, July 15, and 16. 21, pp. 914-025 
‘Nov. 1914.)—A of Einstein's earlier 008) 


1606. On Principe” mer ‘Gesell; 
Verh. 16. 18, pp. 650-667, July 15, 1914)—The subject is’ dealt with in 
sections, of which one is devoted to the physical interpretation” of thé 


principle, another to the position of d’Alembert’s principle with respect to 


Newton’s axioms, whilst a third deals with a ngersiee interpretation Of 
d’ Alembert’s principle. author for ‘this interpretation 
‘Several advantages. 


(Archives des Sciences, 89. pp. 205-286, March, and pp. 801-828, April; 


1607. Reflection Refraction Elastic Waves. Uller. (Deutsch. 


| Gesell., Verh. 16. 17-18. pp. 885-849, 80, mathe- 


"1608, On Water conned. a ‘Local. ‘on 
beneath ihe, Surface. K.. Terazawa. (Roy. Soc.,. Proc. 9%. pp. 
1, 1915,)—Treats, on. H. -Laub's method, the case. in which the i 


distarbing Coron stunted depth from the sarge LH. 


1008, Calculation of Brownian Motions tom the Ehrenhaft-Millikan Eaperi- 
mental Arrangement, ML. v. Smoluchov (Phys, Zeits. 1 16, ‘B18-821, 
VOL. XVII1.—A.—1915. 
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of H Fletcher. [See Abs. 1068 (A911) and 894 (1015) B, 


Phys. Gesell., Verh. 16. 16. pp. 818-819, Aug. 80, 1914:)}—Highly mathematical 
1611. Method A. Ferguson. 
oma Mag. 80. pp. 682-687, Oct., 1915.)—The author gives a critical discussion 
of a few of the more important methods of measuring surface tension. He 
has previously pointed out (Science Progress, p. 428, Jan., 1915) that only 
those methods which are quite independent of .contact-angle can safely be 
_ employed, and consequently the results obtained by the use of the capillary-. 


_ tise method were of very variable value. Duringrecent years the drop-weight 
- method has been brought to a very high state of accuracy as regards its — 


practical ‘details by J. L. R. Morgan, who has determined in this way the 
surface-tensions of more than 100 pure organic liquids. The author now 
_ examines the question as to whether or not this method gives results which 
are independent of the contact-angle, and discusses the relation between the 


“4012. ‘On the Laws of the Flow of Liquids in Drops. P. Vaillant. 


(Canhed Rendus, 161. pp. 884-887, Sept. 27, 1915.)—The laws previously 
given [see Abs, 818 (1915)] can be deduced from the general law: The 
weight of the drops is a parabolic function of the frequency of fall 'N, of 
the form p=aD + mBN — nyN?/d, where m and n are whole numbers, 
m having the values 1 or 2, » the values 1, 2, or 4; ‘Band y are two constants 
independent of the tube and characteristic of the liquid, and a is alse a 
coefficient characteristic of the liquid but which increases slightly as D 
diminishes. In the case of water in the neighbourhood of 20°, p= 4°20, 
y= 00157. N represents the number of drops in 100 secs., and # is the 
weight of one. drop in hundred-thousandths of a gm. When D. varies 
between 2 mm, and 7 mm.,.a varies between about 1600 and 1400. From 
the experimental numbers, we may conclude that the values of m and n are 
determined by the external diam. D. When D is less than about 5 mm., 
m=1 with n=1. When D is greater, m=2 with n=4 if the internal 


diam. is small, »=2 if it is greater than 1mm.. It appears also that the 


coefficient a, instead of varying continuously with D, has two distinct values: 


one in the neighbourhood of 1570 when m=1, the other in the neighbour- 


hood of 1420 when m= 2. In the case of wider tubes, as the drops become 
larger they tend more and more to undergo vibration by the detachment 


1613. and of Currents in Liquids, J. 


_ (Deutsch. Phys. Gesell., Verh. 16. 14. pp. 696-698, July 80, 1914.)—Oak saw- 
_ dust has been used to show the currents’ inside liquids, but these give diffuse 
reflections. The present author uses ‘small gas-bubbles blown in at one end 


of a glass trough of the liquid ; the other end receives the light of an electric 


arc, while the camera is placed at one side. Photographic reproductions are 


E.H. 
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1614. Theory and Molecular Structure, D. As Goldhammer. 
(Deutsch. Phys, Gesell., Verh. 16. 14:pp. 707-718, July 80, 1914.)——On ‘the! 
basis of the work of Planck, N. Bjerrum; H. A.Lorentz; P. Ehrenfest, and 


“1618. Presture ind Roinfall ‘Wales Equatorial 

(Comptes Rendus, 161. pp. 861-854, Sept. 20, and pp. 892-895, 
Sept. 27, 1915:)}—Monthly and annual values of: atmospheric pressure are 
given for 18” stations from 27°.N. to 4° S. latitude. The ‘most ‘northerly 
of thesé show a maximum of pressure in Jan. and a minimum in July. Inthe 
neighbourhood of the Equator the principal maximum is in July:or Aug; 
the: minimum in April or May. ‘The diurnal variation is well marked, and.is— 

_ shown nearly every day. Depressions°are very rare. The main; features 
of the normal distribution of pressure in different months are described, _ 
In the second article mean annual rainfall totals are given for a number.of | 
stations from 17° N. to 4° S. latitude, derived from observations continued — 
at Conakry. 

Vapour pressure in the of the 
of about 20 mm. of mercury. Further north the pressure diminishes i in the 
interior of the continent, and: on occasion approaches ‘zero. In the Sahara 

_ vapour pressure depends mainly upon the origin of the air brought by'the _ 
wind, and local evaporation comes the two or 

The Réle of the Glacial the A Air Circulation “ws the Globe: 
w. H. Hobbs. (Am. Phil. Soc., Proc. 54. pp. 185-225, Aug., 1915.)—In earlier. 
papers the theory of fixed glacial anticyclones centred over the snow and ice» 
masses of Greenland and Antarctica has been put forward by the author; and 
in the present communication the theory is examined in the lightof the results — 
of recent exploration. The author considers that the old’ generally accepted 

theory of polar cyclones with westerly currents blowing around them, firstput 
forward by Ferrel, is now rendered entirely untenable. He finds thatthe _ 
wind observations which are available for high latitudes, both north and south, _ 
are far more in conformity with the supposition of glacial anticyclones and | 
winds blowing almost radially out from them. His theory is thatthe cold ice — 
surfaces cause cooling of the superimposed air and consequent. increase of 
pressure. This cold air then commences to slide down the ice surfaces from 
the high plateaus to the sea with accelerating velocity. This leads'to the 
strong winds experienced in blizzards. After a time the velocity mayincrease _ 
to such an extent that the cooling on the ice surface is overpowered by the 

_ adiabatic warming of compression, and this féhn effect leads to a sudden rise 
of temperature and cessation of the strong wind. These’strong winds would _ 
not occur at the centre of the anticyclone ; and reference is made to the fact 
that Amundsen on his South Polar expedition entered, near the 88th parallel, _ 
a region which appeared to be one of 
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 fand. Recent pilot balloon ‘ascents made both in Greenland andAntarctica = 
 ghow that the outward-flowing ‘surface winds are balanced by inwardly =~ 
directed currents at great heights, and thus the old theory of circumpolat 
-. ‘whirls does not account for the conditions even in the upper levels of the air. | 
ae it is ‘suggested that the permanent anticyclones prohibit the passage of 
ee Se across the ice masses, and that stationary “lows” are located | 


1617. Region of Greatest Snowfall in the United States. H. Palmer, 
_ (Monthly Weather Rev. 48. pp. 217-221, May, 1915.)—-Though there may bea 
» greater average seasonal snowfall in some of the uninhabited and unstudied por- 
tions of the United. States, no region from which records have beenobiained has 
_ shown higher values than the Sierra Nevada of California, Throughontmany — 
square miles of this region more than 100.in..of unmelted snow falls every) 
winter. Notwithstanding this heavy fall the snow disappears even fromthe 
highest peaks in May or June, and usually does not reappear until October. 
~ Some maximum winter snowfalls, which totalled up to 65 ft., have been — 
recorded... At ‘Tamarack: (8000 ft.) the average depthiof snow on the ground 
gt the end-of March, deduced from 9 years’ records, is 16 ft. Thereareigreat = 
difficulties in the way of obtaining accurate measurements of snowfall, butthe 
problem is simplified in the region under discussion by the fact that winds 
Be are mainly light. Various types of: apparatus for measuring snow depthsand 
. snow densities are described:’.'The paper is illustrated with many photo: 


oes ‘Weather Rev. 48. pp, 126-181, March, 1915.)—Untilfrecently little attention - > 
>. has been devoted to the accurate measurement of the rate of evaporation of —s_—> 
‘water into the atmosphere, and no standardised form’of atmometer hasbeen 
fn general use. It is pointed out that different types of instruments will give @ 
| dissimilar results, and, further, that if a reduction factor be deduced toreduce = ~~ 
_ the readings from one instrument to harmony with those from another type, 
_ “this factor will have a different value for every different type of weather con- 
ditions that may prevail. To take one instance, the ratio of the readingsfrom 
two instruments may be quite different on a windyday andacalmday. This 
to the extreme desirability of standardising so far as possible the type 
' - € instrument used: On the other hand, certain variations of type may be 
, fmecessary on account of the different purposes for which the measurements 
_. tay be made. Thus to measure the rate of loss of water from reservoirs the 
floating pan type of atmometer is probably the most suitable. Where the 
study involves the measurement as it affects plant_transpiration, the use of | 
 $ome form of porous clay surface from which the evaporation takes place is 
_. preferable. . It is from this latter point of view that the author approaches his. 
_. subject, and a detailed description and illustration of the type of atmometer 
_ favoured by him is given. In the: most recent form of this instrument a 
- spherical cup of porous. clay, 5 cm. in diameter, is mounted above a bottle, 
-. from the contents of which it is automatically kept filled with water. The 
 Joss.of water by evaporation is then determined, either by weighing, if great 
my accuracy is required ; or a simple reading of the amount the water-level has 
>. fallen in the -bottle will be sufficient for ordinary work. As the result of 
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variation in their individual factors, st 
been brought into use.in, the last few years, so: 


1619. Solar Halo of May 11, 1915, C. Weather 


; Rev. 48, pp. 218-214, May, 1916.)—-An unusual display of prismatic arcs was —— 
observed near the sun on May 11, 1915, at Sand Key, Florida,among clouds 


cirro-stratus. type moving. eastwards... Rough instrumental measurements 
indicated ‘the presence at various times of arcs ‘of’ radius 22°, 28-29°, 18°; 
-17-18°, In the colouring of the arcs it was noted that the red was on 
the side nearest the:sun, so that in the halo-curyes and the parhelionthe red 
‘was on the inner circumference of the arc, whilein the circamzenithalarc 
the red -was on the outer circumference_of the curve: S. Hastings. _ 
“ pp. 215-216, May, 1915.)}—A ‘solar halo. showing very vivid colouring — 


was ‘observed at New Haven on May-20, 1915, between 11:80 am; and noon, — 


the sun's altitude being 68° or over. Owing to the relative darkness of the — 
area within the ring, it was considered that ‘it was not thé well-known 22° 
halo; but the “ Oval of Venturi,” formed by the upper and lower tangent arcs 
of the 22° halo uniting when the altitude of the sun is sufficiently great. If 
this weré so, the horizontal diam; should be greater than the vertical diam., 
and the upper and lower portions-brighter than the eastern and ‘western pot. — 
tions. Both these criteria were'confirmed by the observations; and also by a 
most fortunate photograph obtained by C. N. York, using a lens of 9°56 in: focal 
fength working ‘at f/8. Thé ‘plate was “exposed for 1/100:sec. behind a 
15-times filter, and developed with A fragment of the 46° circle 
was also observed below the sun. In explanation it is stated that ‘the appear- 
ance was due to’ice crystals in the form of elongated hexagonal prisms with 
bases at right angles to'their axes, the prisms falling with axes horizontal, and 
_at the same time rotating about’these axes, The oval would then be produced 
by refraction ‘through two alternate faces of the prism whenever a crystal at 


1620. Total Radiation ‘a: Hortegntal: Surface from’ the Sus 
Washingion. H. H. Kimball. (Monthly Weather Rev. 48. pp. 100-1414, - 
_ March, 1915.)—An account of the Callendar recorder and the methods of 
observation adopted at Mount Weather has already been given [see Abs. 400 
 (1915)]. . The results of similar measurements made at Washington, D.C., are 
set out fully in the:present paper in four tables, Some of the more important 
features are also illustrated by diagrams. The results for Washington and — 
those previously obtained at: Mount Weather have been combined for obtain- 
ing normal values. It is to be noted that in the annual:curve of total daily 
radiation the maximum is found to occur in May with a secondary maximum 
in July. It is significant that the diurnal range of temperature reaches its 
Maximum in May, at the time that the solar and sky radiation reaches ‘its 
: pst: while the quantities both reach their minimum values in Decem- 

ber. Isopleths ‘of ‘radiation are given for variations 


1621. Constant of Radiation; ° G. F. gE. 
‘LB, Aldrich. (Nat. Acad. Sci. Washington, Proc. 1. pp. 881-888, june 15, 
1916. Monthly Weather Rev. 43. pp. 212-218, May, 1915. Mes seensveciel 
_ determinations of the solar constant have been ee | 

VOL, XVIII.—A.—1915. 
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bolometric ‘measurements have been reduced by comparisoiis on each: 
with standardised pyrheliometers. The atmospheric transmission coefficients 


obtained at Mt. Wilson agree very closely with Rayleigh’s theory of atmo- 2 


spheric scattering; except for. thosé spectral régions where numerous atmo- 
_. spheric lines and bands of true absorption are known: te occur, and the _ 
determinations of number of moleculés cm.* of air at standard tempera? 
ture and pressure agree with Millikan’s determinations by independent obser- 
vations and methods. :Observations at Mt, Wilson and Bassour (Algeria) agree _ 
_ in showing a decided irregular variability from day to day. These results 
have been criticised: as being too small owing to a miscalculation: of the 
atmospheric transparency at various zenith distances; but this is ‘not 
_ accepted iby the authors, who discuss the matter elsewhere at length [Abs. 
1626. (1915)}.. - Further evidence has. been obtained by a- recording 
pytheliometer attached toa sounding balloon which on July 11, 1914; 
ascended to a height of 24 km., 


On the Wane produced by the: Sudden Depression vf. 


of. the Bottom. of a Sea of Uniform Depth. K. Sano and K. Hasegawa. 
(Math. Phys, Soc. Toky6, Proc. 8, 187-199, Sept., 1916,)—On June 15, 1896, 

an earthquake occurred at Miyako i in N.E. Japan. .The sea retired anda great 
wave rolled in, followed 7 mins. later by the greatest wave of a series. After 
‘the arrival of the second remarkable crest, great waves. rolled in successively 

_ for nearly 2 hours and then damped slowly. The authors, for the purpose of | 
_ mathematical investigation, assume the tidal wave to have been produced by _ 

a sudden downfall at the bottom of the sea ; sea-water is likewise considered — 
perfect incompressible. fluid whose is irrotational, while the sea- 

_ bottom is supposed to be a horizontal plane and unlimited indirection. With 

_ these limitations the following interesting results are obtained :—(1) The cal- 

_ Culated time-interval between the beginning of the earthquake and the first 
_ erest is roughly equal to that observed. (2) The calculated time-interval 
between the. beginning of the earthquake and. the second crest is not so 
greatly different:from the observed one. (8) Among all the crests the second 
has the greatest height above the sea-level even for. the calculated and — 

‘observed values... (4) After the second crest the waves damp slowly for both | 
values. (5). From the table the discrepancy .between the calculated and 
“observed values is explained by taking an idea of natural oscillation into con- 


$gideration:, The authors opine that a cause of ‘tidal waves is originated by 
| a fault at the epicentre... Whatever values be ascribed:to:/ (time), 7 (distance _ 


between Miyako and the epicentre), (mean depth of the sea.at Miyako and 
the -epicentre);.and g (gravity), the value of 9 (elevation of the free. suse ; 


He, 


Phil. Soc., Proc, 54. pp. 279-289; Sept., 1915.)—Interchanging opinion between 
- geologists and other scientists has of late years gradually tended to the 
abandonment of the old theory of a molten earth, and.an approach to ‘the 


aS conviction that the earth is essentially solid. A study of the stress-conditions 


of the interior also suggests a similar. reversal of former inferences drawn 


_ from the igneous rocks, eT 
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place at the times of great diastrophism do not appear to be in any way com; 
- mensurate with the stresses implied... There is, further)'an absence of — 


evidence that the lavas in:craters and volcanic rocks are parts of..great liquid 
masses below. Preliminary discussion..of recent investigations of . tidal 
studies and seismic ‘waves also appear to favour the idea of, an. elastico- 
rigid earth. A résumé is given of the possible. bearing of the planetesimal 
theory in furnishing data compatible with the new ideas, It is suggested that 
gravitational isostatic adjustments takes a elastic 


calc Phil. Soc., Proc, 54. pp. 200-297, Sept., 1915.)—After tracing the gradual 
recognition of the three types of seismic: wave (longitudinal, transverse, and 
surface), some account is given of the determination ‘of velocities in different 
directions as bearing on the evidence concerning the nature’of the earth's 
interior structure and density. Specialattention is devoted to the coré’and . 
‘concentric shell theories of Wiechert and Gutenberg, and to the experiments 
on earth deformation originated by’G. and H.‘Darwin in 1879,;and more 
recently carried out in different ways by Rebeur Paschwitz, Hecker, Orloff, 


and Michelson. A noteworthy feature is that the rigidity is found tobe 


greater in an east-west than ‘in a north-south direction.. The general con- 
- ¢lusion is that the transmission of transverse seismic waves indicates that the — 
earth is solid, at least to a great depth below the surface, and that deflection 


1626, Geophysical Study of Earth's Structure! F im. 
pp. 298-808, Sept. 1915.)—General outline of ‘the 
_ isostatic view of the structure of the earth, giving reasons for the desirability 
of a new series of computations on the lines of those made by Darwin and — 


Love, but to the real land instead. of 


4628. Intensity of Radiation outside the C. G. Abbot, 
F, E. Fowle, and L. B. Aldrich. (Smithsonian Misc. Collections, 66. 4 
pp. 1-65, June 19, 1915. Nature, 96. P. 296, Nov. 11, 1915. “Abstract.)— 
Owing to the value of 1°98 cals. per cm.’ per min. for the solar constant as 
determined by the authors having been criticised in certain quarters as being 


too. small, new evidence is collected to show reason for believing this es 


estimate to be very nearly correct. It is shown that on fine days at Mt. 
Wilson there is no observable systematic change of atmospheric transparency 


- from sunrise to 10 a.m., and that even at 24 km. altitude the intensity of solar ae 


radiation is less than 1° cals. per cm. per min. An inte: account of 
the automatic recording pyrheliometer attached to 9 thie oons is ye with 


1627. the Motion: s. Nachr, 
No. 4818. Nature, 96: p: 200, Oct. 21, 1915. Abstract.)}—Ephemerides of _ 
265 minor planets were used to determine the mean motions. of the bodies in: 
every two hours region of R.A,, which on reduction by the BesselKobold 
method gives values of the node and inclination of the earth’s: orbit. Te 
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“eee | (Nature, 96. pp. 148-144, Oct. 7, 1015.)-The author questions the 
accuracy of the conclusion usually drawn from Kepler's third»law as to the 
same value of the gravitational constant (G) applying fo the sun and: all 
_ planetary bodies. Argument is dependent’ mainly on the variation of G with 

temperature, which the author finds to be 1 ‘unit in' 10° for 1 degC. Inthe 
case of astronomical calculations no error arises from this because in general 


9620. Rotation Period of Markings on Fupiter, w. (Roy. 


"‘Astron)Soc. of Canada, J. Sept., 1915. Nature, 96. p. 164, Oct. % 1916, 


- Abstract.)—Details are given of measurements of the rotation period of the 
‘Great Red Spot and the Hollow in the southern equatorial belt, the ‘caicula- 
tions: embracing the 84 years, 1831-1914. During this time the: period seems 


1630. Dimensions. of Fupiter. ‘8. (Mem. 


Hal, July; 1915. Nature, 96, p. 154,-Oct. 7, 1015. -Abstract,)—Visoal. and 


photographic measures of ithe diameter of Jupiter -have. been made at the 


Observatory. ducing 1912-18. The results: were for the polar diam., 


visual 85°87", photographic 85:20" ; equatorial diam., photo- 
87-90". Flattening factor found aboub oC, PB, 


1681, Prominent Markings on Fupiter. s. Bolton. (Nature, 96. p- 172, 
Oct. 14, 1915.)—Details are given of recent observations (Sept. 1915). with a 

- 96-in. reflector of the principal markings on Jupiter, the South Tropical | 

- turbance, and the Red Spot Hollow. The former marking is more than. 90° 

in length, and first appeared in 1901. The length of the Hollow is about 


4882, Heltcoidal Filaments of Comet Morehouse (1908c).. ‘Baldet. 
(Comptes Rendus, 161. pp. 272-275, Sept. 6, 1915.)}—The author has in 
previous communications called attention to the helicoidal structure of certain 
parts of the fail matter of Comet Morehouse [Abs. 88 (1909) ; 1668 (1911)], 
‘The investigation i is developed on ee Died of the forms taken ™ the kathode 
in a magnetic field, — 


1638. Stellar Parallaxes. Ss. A ‘Mitchelt: Ppp. 268-270, 


1915.)—Results are given of the first series of stellar parallaxes deter- 
Mined by. photography at the Leander McCormick Observatory, University 


of Virginia, using the 26-in. Clark refractor. ‘The photographs were made on 


a - Cramer isochromatic plates through a yellow colour- ‘filter. _ Details are given 
10 Ophiuchi (0'145") ; 6 Cygni (0-051"). 


1684. Densities of Second-type Stars, aut. Wilson. Solar 
Observatory, Contrib. No. 107. Astrophys. J. 42. pp. 271-282, Oct., 1915.)— 
Evidence is given for the view that there are in existence solar-type stars of 
‘femarkably low density, so low that for masses comparable to that of the sun 
their volumes must be hundreds of times greater than it, The argument is 


. _ presented in the form of a single relation giving the upper limit to the: mean 


density of an-eclipsing ‘binary without any hypothesis as to’ the 


— 
~ 
at 
f 
: 
= 
d 
V 
] 
9 
as 
Ry 
of 
‘| 

AL 
. 


1685. Variability of $s Aurige. A. A. Nijland and van der Bilt. 


(Astron. Nachr. No, 4814, Nature, 96. p. 179, Oct. 14, 1916. Abstract) 


This is one of four variables discovered by Silbernagel in 1907, and belongs 
to the class of long-period irregular variables, of which U Germinorum is the 
type. The magnitudes recorded vary from 10°7 to 147. CP. B. 


Classification of Stellar Spectra. (Observatory, No. 499, pp. 979-899, 
Oct, 1915. Discussion before the British Assoc, at Manchester.)—Startin ing 
wit with the classification introduced by Sécchi, A, Fowlér, in opéning the — 
discussion, traced the gradual developnient of the study of stellar classifiea- 
tion through the modifications introduced in ‘the comprehensive’ nae 
Catalogue of the Harvard observers (based on the stellar spectra only), the 


Kensington classification (based on the study of the stellar spéctra ‘in infis Py 


mate conjunction with the laboratory spectra of the Various ‘éléments under 
widely varied conditions), and the sequence proposed by Russell from thé 
study of stellar magnitudes, masses, and densitiés. The various schemes — 
range ‘themselves around two main points: (@)' stellar ‘evolution “as com 
tinuous progression from nébulz to red stars; (6) as’a progression from a 
eet body to a very hot stage, followed by a subsequerit decline'to invisibility. 
The discussion. ranged chiefly in connection with ‘details of Russell's 
in favour of which appears to be the existence of certaini stars Of fe. 
pests differing densities, whose spectra are practically identical. On the — 
_ other hand, it eikodigced difficulties with regard to the accepted relationships 
a between the various Spectral classes. There is also great difficulty’ in allo- 
cating positions in the present Classifications to thé planetary and ‘other 
nébulz. Atomic theory calculations indicate that ‘spectra are 
later than those of nebulz.” 


* 


of 11. pp. 618-656, account of the 


work dealt with in Abs, 640 (1916). 
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3688. and. Testing of a. Ten-inch ‘Diffraction’ 
Michelson. (Am. Phil. Soc., Proc. 54, pp!)187-142, May-July, 


: Pong the endeavour to. obtain gratings of very high resolving power, rulings have - 


been made by the author on plates of greater dimensions than those used by _ 
Rowland, and in the present paper he describes the performance of a 10-in, | 
plane grating.. In.the notes concerning the production of the grating it is 
stated that the screw was cut in a specially corrected lathe so that the original 
errors were not large, and these were reduced by long grinding with v 
fine material until they were sufficiently small to be automatically corrected dur- 
 ingthe process of ruling. Aninteresting novelty was in the application of inter-\ 
“ference methods to the measurement and correction of the residual errors, 
the tests being made to twentieths of a light-wave_ (about one-millionth of an 


a inch). The determined corrections for periodic errors were transferred to the 


worm-wheel turning the screw of the dividing engine, and those for errors of 
_ run to the nut moving the carriage, The slides guiding the grating. carriage 
and those controlling the motion of the ruling diamond were corrected by an 

 auto-collimating device until their deviations from straight lines were less 


than one second of arc, Friction of the grating carriage was diminished to | 


about one-tenth that due to weight by partial flotation on mercury. The nut 
- actuating the carriage had bearing surfaces of tin instead of wood as in 
previous machines, A copy of a photograph made with a 10-in. grating, . 
6th order, 11,700 lines to the inch, is reproduced. The negative shows a 
resolving ‘power of. 600,000, the theoretical. value being 660,000. A short 
discussion is given of the possibility of obtaining gratings of still greater 
resolving power be means of stationary waves si a homogeneous light- 


1689. Photoelectric Photometry Null Method. F. K. Richtmyer. 
(Phys. Rev. 6. pp. 66-68, July, 1915. Abstract of paper read before the Am. 
Phys. Soc., April, 1915.)}—-The apparatus consists of two similar alkali-metal 


_. photoelectric cells arranged after the manner of a Wheatstone bridge with 


two sources of potential, ¢, and ¢3, the connected ends of which are of opposite 
polarity. The place of the galvanometer is taken by a sensitive electrometer, 
and the values of ¢ and ¢ are adjusted by trial,so that the dark currents — 
through the cells are balanced as shown by the null reading of the electro- 
_ meter. Two sources of light are now compared by placing them so that each 
illuminates one cell and then adjusting their respective distances from the 
cells until there is again no deflection on the electrometer. If the relation 
» between these distances be plotted a straight line results, showing that the 
two cells used obey exactly the same current illumination law of the form 
C = kl’, where C is the photoelectric current, I the illumination, and # an 
exponent whose probable value is unity. The preliminary ave show 
_ that differences of illumination of 0°01. % are measurable. §= = J. W. T. W. 


1640. New Method of Heterochromatic Photometry, 1. G. Priest. (Phys. 

Rev. 6. pp. 64-66, July, 1915. Abstract of paper read before the Am, Phys. 

Soc., April, 1915.)—The method is best the which 
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S; and S, are opal glass screens, L-B a Lummer-Brodhun cube, and O an eye- 
piece. N isa fixed Nicol prism, and right-handed: quarte witty itp. 
optic axis along the line of sight ZZ, N’is a nicol which cam be: 
_ about ZZ, the amount of rotation being measured by.a divided circle, C; To. 
make a measurement, Q is taken out and replaced by.a homogeneous glass, _ 
plate, while N’ is set at 90° from. the position of extinction, L,and Lzare: 
then balanced by moving L, along XX. L, is then replaced by Tay atk Qin 


| match both of and intensity in it found that a 

_ quartz plate 1 mm, thick will yield a perfect colour-match between carbon, 

and tungsten lamps. From a knowledge of the “Specific rotation of. quartz 

(ap) for all values of. the wave-length (X), a curve can be plotted expressing 

Va cos? (¢— af) as a function of V, being the relative visibility of li 

of wave-length A, ¢ the rotation of N’, and / the thickness of Q, If S repre-, 

sents the ratio of the area of this curve to that of the visibility curve, then the 
candle-power of L, is given by I,RTS, where I, is the c.p. of L,, R is the. 

inverse square ratio of the two. positions of L, and T the transmission of 

relative to the glass plate... ‘The computation can be much simplified by ‘the. 


preparation of permanent tables giving TS as a function of 4, J, W, T. 4 
Physical’ Photometer in Theory’and Practice: W. Wi Coblente. 


180. pp. 885-848, Sept., 1915.)}—The author discusses’ the 


suggestion that-a bolometer or thermopile, screened by a solution which’ 


transmits such rays as to give a luminosity: curve’ identical with the eye,: 
should be used:.as'a photometer. Particulats of several ‘solutions’ proposed’ 


for this purpose are given, and some experiments therewith are described; _ 


It is pointed out that the absorption of some regions in the ‘infra-red 


presents 
difficulties, and that concentration’ of solution and thickness ‘of: cell are not. _ 


interchangeable ‘for radiation: of this character. 
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identical ‘with that of the eye and an’ added depth ‘of ‘water 
were used in separate cells, ‘The transmission throughoat ‘the’ spectrum of a 
special’ luminosity-curve" solution, and -of solutions of topper sulphate, 
3 potassiam dichromate, and cobalt ammonitm ‘sulphate’ aré ‘shown by 
dia “A> linear: thermopile’ with the “Jamiinosity-curve ” solution was 

3 to test the absorption of other solutions, and also ‘to compare the 
of wih iat ordinary phonetic 


1642. Visibility of Radiation in the Red End of the Visible Spectrum, E. P. 
ce pies and W. E. Forsythe. (Astrophys. J..42. pp. 285-298, Nov., 
1915. Phys. Rev. 6. pp. 68-70, July, 1915. Abstract.)—The spectrum of a 
broad carbon filament is compared throughout the region 0°68 to 0°77 » with 

a second filament operating at constant current, The energy curve of the 
first lamp is determined by comparison with a black body. In reducing the 
observed luminosities (mean of 9 observers) corrections are made for disper- 
sion, slit-widths, selective absorption of lenses and prism, and care was taken 
to keep the illumination well above the region of the Purkinje-effect. The 
agreement with other observers is as good as can be expected. .The results 

3 are in table reduced. of 100 at 0°65 p. 


064 170 0-69 68 074 | O19 

066 63 071 |. 076 004, 
27 0-72 | 00% 
| T, ag 


| 
70-15, 1915. abstract has long been 
te gnised that the e breadth of the transmission band of a so-called mono- 
3 cfnthabtid pyrometer filter leads to a change in the effective wave-length of 
_ transmission with any change in the spectral distribution of the incident 
 gadiation due to alteration of temperature of the radiating source. The 
importance of knowing the effective wave-length (ie. the wave-length for 
which, for any definite temperature interval, the ratio of thé radiation 
| intensities in that wave-length is equal to the ratio of the integral luminosities 
Be through the filter) led the authors to the present investigation on a double 
thickness (5°8 mmm,)-of red glass, probably Jena“ Rotfilter” No, F-4512.: Two 
maethods were used. (1) direct measurement; (2): computation, assuming: the 
visibility curve of the eye. The source: used: was a glow-lamp run at two 
arbitrary currents corresponding to temperatures of 1600° and 2000° K. By. 
the: first. method the. ratios of the emission intensities at these two tem: 
peratures fora number of wave-lengths: were measured with the ratio of the 
integral luminosities observed through: the filter. By the second: method the 


integral luminosities: throngh the filter at the two chosen temperatures were 

computed from a knowledge of the spectral energy curves, the transmission. 

for, the filter, — 
VOL, XVIIT.—A—I1916. 
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Phe results oblained by’ as the 
effective wave-length between the above-given ‘The 
of this wave-length with change of temperature interval was the ‘subject: “4 


i 


Observations ‘on other: pieces ‘of used in the 


other pyrometers. indicate appreciable deviations from | 
imen used above. | 
Observations were made on the of due to. alteration 
- Of temperature of the filter from 20° to 81°C. The transmission is found’ | 
to decrease with increase of temperature, the temperature-coefficient being 
greatest in the shortest wave-lengths. ‘This causes the transmission bani ¢ 
to longer wave-lengthsas the temperature is increased): 


~The influence of the position of a rotating sector-disc when used oa 


etbernicueThsiant type of pyrometer is the subject of one section of the — 
paper, and it is found inter alia that when a lamp filament is used as'a source — 
the ‘orientation of the sector openings with to the filament 


(da. d. Physik, 47. No. 6. pp. 768-790, Aug. 17, 1915... Extract of Inaug. 
Dissertation, Breslau.)—Describes a systematic and thorough research on the » 
dependence of the optital constants of transparent layers of silver and copper 
upon the thickness of the layeriand on the wave-length. The chief-results 
are as follows :—(1). The refractive index of transparent-silver layersdecreases. 
steadily with increased thickness in the region investigated, 0°6-106 py, 
while the absorption coefficient. increases, though not to. the ‘same extent. — 
Both constants approximate for.a‘certain limiting thickness to the values for 
the solid metal, as determined by Drude’s reflection method. Layers of 


thickness 105 pp. and upwards may be called massive metal layers, For : 


copper the dependence of the constants on the thickness of the layer is not 
so decided as for silver. (2) Silver and copper layers show with all thick-— 
_ hesses abnormal or normal dispersion. corresponding to that. characteristic 
of the massive metal, (8) Silver layers, whether obtained chemically or by 
kathodic deposition, ‘are characterised by the same values of the optical — 
constants for the same wave-length and thickness. This consideration, in 


conjunction with (2), points to the conclusion that the layers obtained by 


both methods have the same constitution. (4) The Hagen-Rubens method of. : 
determining the absorption coefficient of transparent metal layers does not 


lead to the correct value, although the absorption coefficient determined by _ 


this method is a function of the thickness. (5) Comparison of the results — 
obtained by using Kundt’s prism method with. Forsterling’s theory shows 

that for Ag and Cu layers Kundt’s method does not give the correct value for _ 
the refractive index. The discrepancies noted are too large to be due to 
experimental errors. The author’s results for copper layers are in 
general agreement. with those« by “Abs! 
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 1045,, Reflecting» Power of Metals in Ultra: violel,. E. 


(Astrophys. J. 42, pp. 205-280, Oct,, 1915.)—Direct measurements of the 
reflecting. powers of six. metals (silver, gold, platinum, copper, nickel, steel) 


were, made by. Hagen and Rubens in 1902, the results being tabulated as far 


; "as 49600 [Abs 452 (1902)]. So far as is known no other results have been 


published going further to the ultra-violet until the present paper, which 


| gives details of the examination of 28 metallic mirrors of different com- 


position, the curves of reflecting power being drawn for the region \1800- to 
48800, It is noteworthy that for light of wave-length shorter than 48800 


silicon is the only metal showing a reflecting power much greater than 50 %. 


For the investigation light from'a strong source of ultra-violet rays was 


~~. analysed in a small concave grating of 50 cm, focal length, and approximatel, 


monochromatic light emerging from a secondary slit was examined by means. 
of a photoelectric cell and electrometer, both direct and with reflection from 


_ the surface under test. The curves mare from the readings are given for 
all the metals examined. PB, 


: E. T. Paris. (Phil. Mag. 80.:-pp. 469-481, Oct., 1915.)}—A solution of :the 
. problem of the scattering of electromagnetic waves by a spherical obstacle 
has been given by Love.. Rayleigh has shown [Abs. 1728 (1910)] that Love's 


results admit of considerable simplification, and has used the simplified 
forms to calculate the polarisation of the scattered wave when light is 
incident on a-transparent sphere having a refractive index of 1°5, and of 


dimensions comparable with the wave-length. In the present paper an 
account is given of the calculation of the polarisation of the light scattered 


by spherical, particles whose circumferences measure between one and two 


wave-lengths ; first, on the -supposition that ‘the particles are perfect — hee 
electrical conductors, and secondly, for the case of silver particles immersed 


in water, the itcident light having a wave-length of 550 we. Observations 


have been made on the polarisation of the light scattered by silver suspen- 
_ sions containing particles of known size, The behaviour indicated by the 


theory is followed except when the circumference of the particles approaches 
two wave-lengths. In this case the theory indicates some remarkable 


A. W. 
Effect in the for Iron and Cobalt, W. Voigt. 


. On Zeits. 16. pp. 298-806, Aug, 15, 1915.)—A theoretical treatment of the 
__ law of dispersion of the magneto-optic effect in the ultra-red for Fe and Co, 


based on the experimental results of various investigators, From the obser- 


vations of Ingersoll on the equatorial Kerr-effect, it can be shown that for 
steel and Co the magneto-optic behaviour in the wave-length region of about 
- 2y is conditioned principally by the conducting electrons. Applying the 


results to the Lorentz theory, a value is obtained for the internal magnetic 


- field of the order of 10’; while the external field is of the order 5 to 14 10*, . 


‘The high internal field leads again to the conclusion that in the ferromagnetic 
metals ‘there exist molécules or molecular complexes with very strong 


os magnetic polarity, which through the external fields maintain a tendency 


to parallelism. The order of magnitude of the closed internal fields of Weiss 


agneto-optic 
fect, iw. 


1048. Width Spectral (ann, d. Physik, a, 
pp. 791-808, Aug. 17,. 
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cated lines is not simplified. “Moteover, for’a large range of velocities of son) 
exciting electrons the light vibrations’are quite homogeneous, 
the quartz mercury lamp’ the chicf component ‘of the’ green is 
broadeéd’ more the satellites; whilst the broadening of the helium‘lines 
by the oscillatory discharge is ‘generally to 
here absorption can exert ait infltence. 
Witla Weak” condenser distharg thie ‘tier is’ 
/ pressure of helitim gas more than is' to be expected from the Stark-effect. 


a under similar pressure, is less broadened than Michelson has found using _ ose 


ieee gas pressure, and althongh the width of this line agrees with that — 
reckoned on the assumption of unit mass, Hy and H, are much too broad, — 
By using fast kathode rays as excitants, it is possible to obtain X = 4686 ee | 
sharply defined and to make exact interferometric measurements. | m 


the sources remain undiscovered. Why, for instance, should Hg and H, be ¥ 


e crediting of lines to a specific atomic weight is uncertain so long as ne 


More broadened by pressure than Ha, “all three lines 2 are 


“1649. Daguerreolypes by Cadmium Kalahné and 
“Deutsch, Phys. Verh, 16. 21. pp. 981-088, Nov: 16, 
14.)—Describes the method, and a of a full- 


‘Gesell, Verh, 16, 14. pp. 686-604, July 80, 1914.)—From the Mesa of the 
theory. of coupled systems the author considers that true resonance radiation 


can only be said to arise when, with monochromatic illumination, & vapour Nise c 


emits light only of the same colour as the on 


und H: D. Babcock. (Phys. Rev. 82 pp. 487-488, June, 1914. Abstract of 
_ paper read before the Am. Phys. Soc, April, 1914,}—Examination of the light 


from different portions of an iron arc shows that there are variations in the — us 
wave-lengths of the lines depending: on the portion of the arc examined. 


Difficulties are found in securing non-simultaneous exposures which are not 
affected by minute instrumental variations, and to, avoid these. arrangements 


“were made to obtain simultaneous exposures on regions near the pole and the - ee 


éentre of the aré. These photographs show certain groups of lines for-which 
there is no shift between the céntre and the negative pole, while others show - 
shifts which would indicate a pressure-difference’ of more than, 1 atmo, if 
‘pressure were the cause. Discussion of the various groups suggests that this _ 
“fy not the prevailing factor, and it is suggested: that the effect may be due to 
‘variations ‘of density. A table for 


bp 949-1000, Sept. 8, 1916.” ‘Dissertation, Breslau.)—Describes research 
on the number of the emission centres of metal vapours in luminous flar 


| ‘and the connection between this number and: the brightness. of the spectrum - : 


given out. The magnetic rotation: of the-plane of polarisation in luminou 
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Diines,. ‘Comparison of the three hitherto possible methods gave the follow. 
ing results :—The method of crossed nicols is not suitable for exact measure- 
ments, although for a small range of measurement it yields to acertain degree 

accurate results. The method in which double wedges of. quartz are 
- employed also permits of no very great accuracy of measurement, and only 

allows of research at such distances from the absorption lines for which the 
rotation varies so much with the wave-length that the results (obtained with 
a grating in the third, order and with the narrowest possible slit) show a 
marked dependence on: the spectral resolution. The method of Savart’s 
plates is free from these objections, though it permits of. measurements being 

_ thade at a greater distance from the absorption lines, and it is also capable of 
- giving highly accurate results. .. (1) Using this method the author was able to 
establish Voigt’s theory of. the magnetic rotation of the plane of polarisation 
for points not too close. to the absorption lines. (2) According to this theory 
the magnitude p= 4rNe¢/m, where N is the number. of emission centres per 
volume, is to be determined. For the. greatest and least vapour 
densities employed the following values were obtained: p p, == 882'5 x 10", 
= 680°5 x 10"; pp. = 246 x 10", pp, = 5:17 x 10". For a density ‘be- 
ee on the greatest and ‘least the values pp, = 116 x 10", pp, = 250 x 10” were 
obtained. These correspond to values of Np. =8°76 x io" and Np =8'1 x 10" 
_ respectively, . (8) The connection between the brightness of the flame. and 
- the number of emission centres was investigated quantitatively, and the law 
deduced theoretically by Ladenburg and Reiche, that with constant and not — 
too small vapour density the brightness is proportional to the square root of 
the number of emission centres was well established. (4) Absorption measure. 
ments allowed the dependence of the flame brightness’ on the number of 
_ @Miussion centres. to. be. determined, also for very small vapour densities. 
Combining the results obtained from the absorption measurements with 
those of (8) se atlig the number of emission centres for very small vapour 
densities, for which direct measurements of the magnetic rotation’ of the. 
plane of polarisation was impossible, could be determined. (5) Measurements 
_ of the brightness and the number of. luminous particles for’ several flame 
temperatures showed that-4 variation of flame temperature of only 1°5 % gave 
tise to a variation of the number of emission centres of as much as 25 %. 
(6) The ratio ‘of the numbers of emission centres for: the two. D-lines was 
found, with an accuracy of a few per cent., to equal 2; and this ratio showed 
little variation with the vapour density or the flame ri ce within the 


1658, New Line Series in ‘the’ of Helium. ‘J. Koch. 
Sirs ‘48, 1. pp. 98-108, Sept. 28, 1915.)}—Using a field of about 100,000 
volts/cm.'a strong new line of ‘wave-length 452m was found in the He 
- Spectrum. Later investigation showed: that the line was not due to any 
impurity, and, moreover, it was found that the intensity of the line depended 
on the strength of the electric field employed. The weaker the field the 
- fainter ‘was the line, and in the absence of any field it. disappeared altogether. 
It appears also that the position of the line is dependent on the field strength, 
the displacement being proportional to the field strength. A second new. line 
‘was found at 4405p. The displacement of this line is.1 A.U. fora field of 
17,000 volts/em., ‘that of the line 1452p being 1 A.U. for. 65,000. volts/cm. 
"The two liries’are ‘members of'a difference series of the Ritz.type, and the 
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are calculated observed wave-lengths 


to note that. both: the newrlines are and 


| _the — to the is stronger than the 
1664: Absorption Cadmium, ‘ond: Zine isc Cc. 

McLennan and E, Edwards. (Phil. Mag, 80:.pp, 606-700, Nov,, 1915.}-- 
The absorption spectra of non-luminous mercury and.zinc, vapours have been 


-examinéd, using a large Hilger, quartz spectrometer, the light. sources being 


the Henri aluminium spark,the zinc spark, and: the mercury are.. With. the 
exception of the mercury band at:’2888:A,U., all the absorption bands found 
for Hg and Zn by the authors,:as well as those found for: non-luminous 
Cd-vapour by Wood and Guthrie, are the first members of either of 
Tepresetited by » S—m, P & 2, p;—'m, S. 


Phe compiles thercury band dt which appears at high 


and which has not been showwn'as yet to belong to any series; ‘consists of a ee 
band extending from 22818 to 2820 A.U., batids at) 2822 and 2826,anda 
wider one between and 2888°A.U. It is ‘possible that:corresponding 


bands have not been found for Zn and Cd owing to the vapours not being 
sufficiently dense. The spectroscopic investigation showed that 
pars zinc’ ‘still contained ‘traces: cadmium. 


Nictiolson. (Phil: ‘Mag. 80. pp. 568-668; Oct:, 1915.)—Series’in spectra’ 
are usually isolated by the’ ‘Spectroscopist as the’ result of a prélifhinary search 


through6ut ‘the spectra for pairs and ‘trios of" linés whose distances apart, 
when expressed in wave’ numbers, are constant: ‘If ‘such trids or pairs‘can: 


be found, there is usually a probability that they are successive: members of 
two interlacing seties, one of the diffuse and one of the sharp type, who! = 
calculated limits should be identical. But in‘ practice spurious doublets and: 


triplets—the result of chance—find their way into the list, and camse the 


necessary calculations to be’ very ‘orig and tedious. When the components. 


of a series form aon, moreover, one membér of the doublet is usually 
very much weaker than the other, and often too weak to’ be seen and 


measured, One of the authors has recently shown that this is the underlyin, i ee 


cause ‘of the apparent. non-existence of series in an important group 


chemical elements, which actually contain series of the usual type, so that the | 


laws of ‘spectra are in all probability of a universal application. This work i 
has ‘not et been published. Graphs are sometimes useful for testing the 
probability ‘of lines belonging toa particular series, but the ensiiin verifica- 


tion by 4 tedious calciilation is always necessaty. ‘The need for a table has’ 


always beén urgent, and has now been calculated by Savidge, Tt has the 
advantage of being’ ‘applicable equally to the ordinary atc series ry 


Rydberg’s constant N and to the enhanced-line type of series discovered 
Fowler in which this constant is 4N. ‘It can also be applied to series i 


which this constant may be any other multiple of N. In Series ce : 


developed i in the arc the wave number n of a line is given very closely Bs ot : 


formula n= A — N/(m + »)?, where Ais the limit of the series, Nis Rydber 
VOL. XVIII —a.—1915, 
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constant 1096792, » is Ryd 


which, on the supposition that the two lines are successive members of a 


geries, the value of x or (m + 4) for the first line can be obtained. . The next 


meniber is then ‘ny = + + 1)? — + be calculated 
at once and compared with observation. Savidge's table gives the: solution | 
of this biquadratic for values/of a = N/(n;—~m;) ranging from 1°8-to 80, and it 
is suitable for direct interpolation. .When ais greater than 80:‘the formula 


Calculation of Series in Spectra. M. Hicks, ‘(Phil. Mag, 80. 
pp. 784-787, Nov.,; 1915.)—Savidge and Nicholson have recently. published 
{see preceding Abs.}] a- paper on the calculation of series in spectra;.occa- 


sioned by a supposed difficulty in testing for series and in calculating the 
formula constants. The author here points out that the, usual method of 


testing for series is really. quite simple, requiring about 20 minutes’ work, 


including verification, to:obtain. all, the constants. involved... An 


1657. Spectra of Graphites and Lead Pencils. J, Lunt. (Observatory, | 
No. 492. pp. 899-401, Oct., 1915.)—-With reference toa former, paper in 


_ which the author had doubted the-silicon origin of a spectrum line at 4108 


[Abs. 1417 (1914)], it is now admitted that from a new series of photographs, 


including the prominent Si line at \8906°7, the evidence for regarding \4108 
_ asdue to Siis quite satisfactory.. The lead-pencil spectra now. show. not. only. 
N8905°7, but also the strong lines in the red at \\6847 and 6871, _ From. the 


- fact that the spectrum indicates lines of about 17 elements it is suggested as 


1658. Pole Effect in Iron Arc, ©. E. St. John and H. D, ‘Babcock, 
ut. Wilson Solar Observatory, Contrib. No. 106, Astrophys, J. 42. pp. 281- 
262, Oct., 1915.)}—With the great increase of accuracy attained during recent 
years in the measurement of spectra taken with high dispersion, it has 
become needful specially to investigate numerous variations of “wave-length 
of the lines which had been adopted for standards of comparison, . ‘The 
divergent results in the case of the iron arc were found to depend upon the 

are-length, current density, and location in the. arc from which the com- 


_ parison is taken, and are chiefly prominent in those lines which exhibit more 


or less dissymmetry under varying pressure and line intensity [Abs, 654 oe 


(1914)], Reliable results were only obtained by taking simultaneons ex- 
posures on the different parts of the arc by means of specially arran, se 


g 
reflecting prisms on the spectrograph slit, The shifts of lines at the arc pole 
vary for different lines, and are not dependent on changes of density or tem- 


perature between 2100° and 2600° C. Except in a few cases the pole effect, om 
pomsaay in vacuo, and does not ai to be related to the luminosity- ee 
oles. \6678, | 
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"1650, Dispersion. of in the Infra-red. Stateseu. (Phil: Mag, 80. 
181~748, Nov., 1915.)—A direct method of measurement was adapted, 
‘using a prism of the gas between plates of rock-salt.. Results are:given for — 
wave-lengths ranging from the sodium D-lines to 18°19. .Taking the mean 


value for (n — 1).as 0-0004508 for Na light, deduced from the results of Ketteler, 
-Mascart,-etc., this number decreases till at » it is 0000280. t 
is 0°000581, and then decreases. .Analysis. of the curves shows thé existence 


of an absorption band at 14°27, and a tendency towards another at about — 
147». It is known that CO, shows anomalous dispersion at 2°715,, 4270, 


and. 147 », but the presence of an absorption band between Qand8pcould 
not be detected. It may be that since the first two. 


the very marked band at the other. W. 


“1660. Infra-red Spectra. II. Direct Measurement of Quanta. 
% Bjerrum. (Deutsch. Phys, Gesell., Verh, 16, 18. pp. 640-642, July 
1914.)—From the relationship, » = h/2x*I...(1), which the author has already 
developed between the rotational frequency v, the moment of inertia I, and 


Planck's constant h, being a whole number integer, it follows that ‘there 
must exist between the bands ‘a constant frequency-différence equal to 


h[2n*l. This has been found by Rubens and Aschkinass for’ water-vapour 
by Eva v. Bahr [Abs. 468 (1914)] for hydrochloric acid bands.~' 
- the latter’ molecule as a simple case, the author calculates its tionient of 
dmertia from the equation E+RT/N = where E is the:rotational 
_ energy of the molecule at T = 291°, R is the gas constant, and N Avopadro’s 
‘constant. He the value v= 187 x 10", derived from v. ‘Baht's exact 


situting the value ‘so obtained in equation (1), a very pe agrecmot 


obtained between the calculated values of » and those observed by v. Bahr, 
w® having the successive values 1-7, From this agreement the author 


gondlades that the rotational energy of the HCI moleculé is actually == nhy, 


8. 


Molecule and Laws of the Intramolecular Forces. N..Bjerrum., (Deutsch, 
Gesell., Verh. 16. 15. pp. 787-758, Aug, 15, 1914:)—An important theoretical 
paper dealing with the connection between the infra-red absorption bands of 
the CO, molecule (2°7, 4°8, and 14°74) and its intramolecular forces, oscilla- 
tions, and rotations. The three bands correspond to three different but — 
interdependent oscillations of the atoms. The atom masses are, followi 
Rutherford, concentrated into three nuclei, In the first analysis all the — 
_ internal forces are regarded as central forces between these three points, 
whilst in the second method of treatment central forces are presumed to 
exist between carbon and oxygen only, and not between the two. oxygen 
atoms. Instead, between the oxygen atoms a tensional force is taken as being © 
present, following O. v. Baeyet’s valency strain theory, which alters the value : 
of the angle 6, subtended at the carbon atom by the oxygen atoms. Each of 
these two postulations leads to two solutions which are discussed, at some 


length, in the light of the chemical and optical behaviour of the gas, The : 


a $e closes with the details of the mathematical —— used in working | 
Ont thie soliitions discussed inthe part.” 
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1662, Reflectio ol F. Gehrts. 
Physik, 47. 8. pp. 1059-1088, Sept, 14, 1915. Extract from, Dissertation, 


- Berlin.)—The paper reviews the results ‘of similar work on solid salts and 


Some Saturated solutions’ by Pfund [see Abs. 1562 (1906)}; Morse, Coblentz, 
‘Clark, and Porter. Water has been re-examined over the region 1-0-1164, 
and the results agree well with those found by Rubens’and Ladenburg and 
by Angstrom. «Saturated solutions ‘of: silver nitrate, cadmium sulphate, and 
‘potassium chromate give maxima which are shifted towards longer wavé- 
lengths to the'extent of 0'1 to 0-4 » as compared with the maxima of the solid 
galts|. ‘The influence of concentration was tested with ammonium ‘nitrate 
‘and ammonium sulphate solutions,, The'relationship is not linear, since’ the 
reflection grows stronger with increasing concentration. Further, with 
- decreasing concentration the maxima shift towards shorter wave-lengths, 

and both of these results agree with the Drude dispersion theory. Specific 
reflection maxima are found also with aqueous solutions of the metallic 
salts of organic acids, comprising potassium and ammonium thiocyanates, 
‘postassium, ammonium, and sodium. formates, and potassium and sodium 


acetates, ‘and in general ethereal salts (methyl shige and formate) 
show similar specific maxima, ~~ C.S. G. 


and R. C. Dearle. (Phil. Mag. 80, pp. 688-695, Nov., 1915. Paper read 
before the Roy, Soc. of Canada, May 26, 1915.)—Previous investigations of — 
_. the infra-red emission spectrum of. mercury have led to somewhat con- — 

flicting, results, and the present. work has. been. carried ont with the object 
of clearing up discrepancies. .An Heraeus quartz mercury lamp was used in 
eonjunction with a Hilger infra-red: spectrometer, a Rubens thermopile,: 
anda Paschen galvanometer. Considerable difficulty was experienced with 
the drifting of the zero and with mercury drops, condensing on the lamp 
walis, but an accuracy of 0:01 » is,.claimed for the readings. The results 
obtained are compared with those of previous workers, Thirteen lines are 
_ recorded between 1:00 and 8°02, and their relative intensities are estimated. 

Lines. found: at 1-04 and 882 correspond with disputed lines at 1088 and 
8:00 found. by Coblentz and Greer, whilst, three previously unindicated 
lines exist at 1-067, 1-090, and 1-270 ». The authors point out that the 
frequency-differences for the lines 1:088, 1°270, and 8°02, are the same as. 
those:which characterise the triplets in the subordinate series for the Hg arc 
Spectrum given by »=2, p — m, d, and » = 2, p—m, s. Further, it is sug- 

gested that possibly lines at 1°09 and 1:876p are the third and second 
members of .a similar triplet with its as unrecorded, in ‘the 


Ulira-violet Spectrum of McLennan and 
E. Edwards. (Phil. Mag. 30. pp. 482-484, Oct., 1916. Paper ‘read before 
the Roy. Soc. of Canada, May, 1915.)—Crookes [Abs. 1885 (1914)] has given 
the wave-lengths of lines in the spark spectrum of elementary silicon down 


= tO 42125. The present paper contains a list of 17 lines ranging from 42125 


down to 1842, The wave-lengths were determined by comparison with Zn 
and Al spark lines. The spectrograms were compared also with the spar - 
of iron to make sure that no iron lines were included, No samples 

Ti@ possible impurity) were at hand, but the. high degree of purity of 

oh Si used, and the fact that the spectrum came out on the plates when 
| different ‘pieces of the metal and different points on the same pieces were 
used» as sparking terminals, would seem to the 


observed. 
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1665. Spark »Spectrain dhe: Extreme: Bloch. 
(Journ; de. Physique, 4. pp. 622-687, Aug.-Sept., 1914.)-«The spark spectra 
iron; cobalt, nickel, arsenic; antimony; tin; bismuth, aluminium, cadmium, 


and.silver have: been examined photographically ‘between 2100. and 21850 
A.U,, using a, quartz spectrograph in-air and! long. exposures on: plates pre- 


pared according to Schumann’s' formula: Many ‘new lines are recorded. 


The intensities can only be. estimated qualitatively owing to the profound — 


modifications occasioned by the of the air. are 


1666. ‘Gains of Ruthe nium, Niobiusi, nd Thuliain. E. Paulson. (Phys, 

Zeits. 16. PP. Oct, 1916. )—Tabalated results. 1. W. 


d. Physik, 48,2. pp. 198-209, and pp. 210-285, Oct. 14, A915.) —V. A. 
Continuation of previous work [Abs. 1071 (1914)] dealing with the fine resolu- 
tion of the lines of the hydroge n series.’ Tables and diagrams are given of 
the various components. It is’ shown that ‘the series lines of hydrogen are 
separated by an electric field into a lafge number of’ p- and s-components. 
The ‘relative distance and’ the’ intensity ratio ‘differ line to’ line. “The 
resolution throws light on the structure of the hydrogen ator, and it appears 


that in the hydrogen atom we’ are ‘concerned with only a’ single electron a 
which by its acceleration relative to a nucleus to the: emis- 


of the lines: 


This paper deals’ with the strengthening the 
‘Uhibe of lithium. The experimental work was'concerned only with the thitd 


Stibordinate series of lithium, Tables'and diagrams are given of the electric. 


separation® of ‘the components, showing ‘how ‘this depends on the field 
strength. Particulars are also given of the polarisation effects. A decided 
increase in intensity was observed as the fields employed were increased. 
This phenomenon, has also observed by: Koch [see Abs, 1654 (1915)}, for 
lines of a new helium series. The. the discusses. the 
origin, of ‘the series dealt with, 


“1668. Stark- Lo Surdo in Helium, 


mento, 10, pp, 84-40, July-Aug.,, 1915.)—Owing to the varying results 


obtained and by Lo Surdo in studying the spectrum. of hydr ogen, 


the author has applied Lo Surdo's method to helium, which has been already 


investigated by Stark [Abs, 288, 1071 (1914)]. The resultsof the observations : 


indicate the value of Lo Surdo’s method and lead to the following conclusions: 
Various lines of the He spectrum. undergo decomposition, the latter being 
fion-symmetrical with reference to the fundamental line, Certain lines 
present a satellite in the direction of short wave-lengths, this being a 


decomposition element detached from the principal, line at. the. commence; | 


ment of the electric field and showing i increasing displacement as, the |; ‘athode 
is approached. The displacements of the decomposition elements. and, that of 
the satellite do not obey the same law. The linesof the third. diffuse accessory 


series are not decomposed into the same number of components, These 


(Deutsch, Phys, Gesell., Verh..16. Aug. mathe- 
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frequency » when in an enclosed space 
of specific intensity of radiation K ofthe same temperature and frequency. 


_ _Yhen, in the present work, by various independent ways, accordant values — | 


case Of an electron as oscillator this value is— 


on sodium flames, it follows 
‘painstion that out of 100 Na-atoms about 40 electrons are soncaenee in the 
emission of the D line. bia 


4670. Doppler-effect of Canal Rays in K. Friedersdorf. thie: | 
d. Physik, 47.6. pp. 787-762, Aug. 17, 1915, Inang. Dissertation, Halle.)—_ 
Describes research on, similar lines to that .of Stark and Kirschbaum 
[Abs. 1960 (1918)]. The results obtained by Stark and Kirschbaum for argon 
in the region 14800 to 44000 have. now been established for a large numberof 

lines extending from \4965°4 to \2884°1.. The lines of the red. Ar-spectrum 

have. singly-charged atomions for carriers, the carriers for the blue spectrum 
_ being doubly or multiply charged. Between the particles carrying these 
charges of various values there exists by neutralisation or ionisation, a state of 


equilibrium. The number of the.singly-charged atomions for the. displaced — 


_ line decreases with increased potential. .. At 42,000 volts the number is nearly 
zero. At 80,000 volts, besides the lines which have not.as yet been arranged 
in series, those of series C and D (Rydberg’s arrangement) are strongly 
emitted. At the higher potentials employed evidence was obtained of the 
existence of quadruply-charged atomions in addition to those doubly and 
triply charged, but the the to various connect be 


1671. Further Siudy of by Ulira-Schumanu Rays. 
©. F. Meyer and R. W. Wood. (Phil. Mag. 80. pp. 449-459, Oct., 1916. 
—The authors have carried out further experiments with the radiant er I 


Bs from the spark [see Abs. 1987 (1914)], which had not been previously detected. 


The fluorescence produced by this radiation in nitrogen containing about 
‘1% of oxygen, in moistened nitrogen, in dry and moist air, and in nitrogen 
- with ‘an admixture of iodine vapour haye now been photographed _ en 
examined. Special effects are obtained with ‘moving streams of gas and an 
Axplanation of these is advanced. 
Fluorite and crystalline quartz are slightly transparent to the rays, but 
those exciting the fluorescence of the water band pass more easily through 
fluorite than do those which excite the nitrogen bands, whilst for - crystalline 
quartz ‘the reverse™is probably true. Certain of the rays are ca of 
U; 


producing a faint fluorescence in purified nitrogen at about 2300 3. and 


a these pass readily through fluorite and crystalline. quartz, On the other 


hand, both fused “quartz and mica are ‘opaque to all the 1 rays which excite 

fluorescence. 
‘The rays give : af index of refraction with quartz of 175+ 08, indicating 

that they lie in the ultra-Schumann region on the long-wave side of the 

quartz absorption band. The authors show that the radiation which excites © 

the: bind is capable reflection. C. 5S. G, 


4672: Flubrescence of Iodine Vapour. 1. ‘Westphal. | 
Phys. Gesell., ‘Verh. 16. 16. pp. 820-84, au has 
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examined the change oduced by t e in the 

vapour Tt is found that the b 

ness of the fluorescence is decreased with increasing temperature. a 
comparison of his measurements with. those of Wood and. Speas [Abs, 1075 
(1914)] on the relation between the density and the fluorescence, it is con- 
cluded that the. intensity of fluorescence is not only dependent on the number 
of collisions of the, iodine molecules amongst themselves, or with other 
s, but also, in on the mean distance of 


G. 
the molecules. 


Christen. (Phys. Zeits. 16. pp. 862-865, Oct. 1, 


1915:)Shows theoretically that with a specially designed apparatus, which — 
is illustrated by diagrams, the measure of the energy of Réntgen rays per 
unit area may be obtained correctly although the-rays are not homogeneous, - 


T. and II. (Deutsch, Gesell., Verh. 16, 20. pp, 
Oct. 80, and pp. 968-968, ‘Nov. 80, 1914,)—Part I, —The eater part of this 
paper is concerned with a general review of the work on this subject by 
Barkla, Sadler, Moseley, and others. From a consideration of these results 


it is shown that for a group of adjacent elements—Fe, Ni, Cu, Zn—the mass- _- a ; 


absorption. coefficient for homogeneous X-radiation bears a simple numerical 
relation. with the.atomic number. .The:behaviour of other elements not in 
this group, as well as the. of variation.of the. absoaption 
‘with wave-length, is also discussed. 
Part 11.—Special consideration is here. given to absorption and: emission 

spectra of X-rays of the various elements. Bohr’s model of the atom is used 
as the basis for all the theoretical deductions, whilst the experimental results 


: 


1675. Atomic Refraction. A. (Deutsch. Phys. Gesell., 
Verh, 16. 14. pp. 729-727, July’80, 1914,)—The refraction produced by a 
normal solution-in-water of a substance of atomic weight M can be calculated 


according to the Lorenz-Lorentz relation contiecting the percentage differ- 


of density and refractive-index (for long wave-lengths) at different 
temiperatarés ‘A, and A,,, namely, A? = 02088 (86°80 A> + M— 10A,). Values 

of ‘M, A; As, A‘,'p, and A,/p are tabulated for the majority of the known 
‘ements, and Subsequently discussed. Plotting the values of atomic 
fefraction and atomic weight, it is shown that’ a regular periodicity 
occurs similar to’that for the other better: known and chemical 


16, pp. 280-282, Aug. 1; 1915.)—X-ray photographs. showing: clearly’ the 
_8-dimensional character of a folded. metal gauze have previously been pub- 
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4677. Selenium to the of X-ray 

(Phys. Zeits. 16. pp. 276-279, Aug. 1, '1915.}—Work on 
‘subject by Voltz [see Abs. 1272 (1816) resulted i in the observation that the use 
of a selenium ell for the comparison a nd measurement of X-ray energy wa 
‘unsatisfactory. Thé author criticises this work, and performs a series of 
experiments on ‘similar lines. An explanation of the irregular character of 
Voltz’s selenium resistance-curvés is given. ‘Tt appears that Voltz used a type 
of selenium which is very slow to reach its max. resistance for a particular 
intensity of the incident X-rays. The author shows that it is possible to 
produce, by suitable methods, a type of selenium cell which is free from. 
this objection, and which cam:be used quite satisfactorily in practice for the 
measurement of the energy of an F. Volts, PP: 


(Dentsch. Phys..Gesell., Verh. 17. 16.-pp, 854-856, Aug. 80, 1915.)—-The paper 
_ contains a brief outline of many of the so-called diffraction effects observed 
when X-rays fall on the edge of a metallic plate, and subsequently on a 
photographic plate. The influence of the various factors involved, C8: dis- 
tance of the plate and of the edge of the metal screen from the slit, material 
of the “ diffracting ” edge, the. material of the antikathode, the shape of the 
slit, etc., are summarised. If further information is required the original 
paper must be consulted, as a abstract is 

A. B. 


1679. of S of Ss. Nishikawa. (Math. 
Phys. Soc.; Tokyo, Proc. 8. pp. 199-209, Sept., 1915.)—The molecular structure 
of the crystals of spinel group has been found tobe a space-ldttice having the 
same symmetry properties as the diamond-lattice. It consists of two hemi- — 
hedral face-centred ‘lattices interpenetrating each other, the élementary cube 
being made up of'8 molecules of R’Ry'”O,. The position of the oxygen atomis 
varies ‘according to the nature of the atoms R” and R’’.’ The theory is recon- 
cilable with the’ results of Bragg’s spectrometric measurements, except in the 
case of the reflection from the (1, 1,1) plane. The crystals used in the above 
were spinel (MgAlO,) and magnetite B. 


1680, Passage of Light through the Shit of a Spectrascope. 
a Akad. Amsterdam, Proc. 18. pp. 412-415, Oct, 80, 1915.)—Though the 

ull resolving, power of a spectroscope can be reached, only with an infinitely 
' marrow slit, a near approach can be made with.a very marrow slit. Taking 


the “normal” width of the. slit.d == (where f and D are respectively 


the focal length and diam. of the objective), the “purity” of the spectrum is 
only 3 14 % below its max. value [see Abs. 1196 (1905)]., With a slit of width 
_ Qd we get about double the quantity of light, while the purity only, falls 
5°7 % below its max. value. More than 4 times the normal width of the. slit 
must never be taken, for then the purity of the spectrum.decreases rapidly; 
while even for a very wide slit the intensity of the light never exceeds 
4 times the value obtainable with normal width, Hence, for sufficiently 
intense sources: of light a Width of :slit in the neighbourhood of frj4D is the 
best. A narrower slit causes loss of light with little gain/in resolving power, 
and a wider one soon decreases the resolving power considerably. — The 
author has previously pointed .out that by using very narrow slits the 
Observation of the polarised components of magnetically resolved lines — 
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vibrations perpendicular, to..the. slit: are. transmitted less. and. less..,The 


present. paper-gives; details. of some. measurements, concerning the width 


of: slit’ necessary,,for:.the appearance of.. these polarisation phenomena, 
Monochromatic:light: was. allowed: to fall on ‘a. slit: behind: which.a calcite . 

chomb was placed .at, such» two.adjacent images.of slit. 
were formed, one: containing the vertical, the other the horizontal vibrations. _ 
By means. of. a. Nicol prism, the intensity. of the two images maybe made 


equal. and. OQ are.the directions of the vibrations in. the two. images | 


and that for the nicol is perpendicular, to PQ, the condition for. equal intensities 
of the two images willbe = OP/QQ, where ais the angle ‘OQP... The ratio. 
of. the intensities of the horizontal and vertical vibrations is then given by 
tan? a, Using two platinoid: slits following, values, were obtained ton 


The difference width at which ‘the 's same occur for” 
much importance here. variation with has the direction 
we should expect. It appears from these re sults that with slit widths often 
used the polarisation phenomena ate of some importance. | AW. 


1681, ‘Symmetry, of Ronigen-patterns of Trigonal Crystals. 
H. Haga and F. M. Jaeger. (K. Akad, Amsterdam, Proc, 18. pp. 542-558, : 
~ Qet. 80, 1915.)—An interesting paper containing a large number of plates and 
stereographical’ projections Rontgenograms” which illustrate the text. 
An illustrated discussion is also, given of the norma, and abnormal diffraction: — 
images of birefringent crystals in general, 


1688. ‘Secondary Rays from Canat Rays in Gases and ‘Baer. 


wald. (Deutsch. Phys. Gesell., Verh. 16. 16. pp, 789-798, Aug, 80, 1914,)— 


“vou. XVIII. —A.—1915, 


| 
2 
é 
F. M. J aeger. (K, Akad. Amsterdam, Proc, 18. pp. 559-671, Oct. 30, 1915.) 
—This paper contains a record of the results obtained in investigations with ee 
rhombic crystals, especially with representatives from each of the possible a 
symmetry classes of the rhombic system. a 
Reproductions, with their stereographical projections, of the original 2 


 agreement—about 8 % low, whereas the solid s 


no dependence on the nature ‘of the substance subjected to the action of the 
canal rays. N. R. Campbell obtained similar results with his‘experiments on 
the d-rays. ‘The recent experiments deal with the following ‘points: Current- 
tension curves ; Ionisation and energy curves’; Connéction of the’s 
} radiation with the emission of light.’ The chief results obtained are thus 
summarised :—The quantityof secondary radiation ‘generated by canal rays 
in gases and vapouts'is proportional to the energy of the primary rays,The 
quantity of secondary fadiation set free by a canal ray in different gases 


points to. a specific action depending on the nature of the particles’ ‘The 


light emission of canal rays shows the same ‘behaviour as the secondary 
rays evoked by such emission ; their energy is likewise proportional and they 
exhibit the same specific differences in different penn rene: as yee latter. 
also Abs. 1470 (1918), 527 (1914).] LEG 


1684. Relation of Substances Range ‘of 
the Rays Emitted. F. A. Lindemann. (Phil. Mag. 80. pp. 560-568, Oct., 
1915.)—Using the assumptions (1) that the nucleus of a radio-active atom 
becomes unstable when N independent particles of this nucleus all pass 


-throagh some unknown critical position within a short time, and (2) that this 


short time r is of the order of the time taken by a strain to traverse the 


nucleus, the author develops the well-known formulz connecting the life and 
: range of the radio-active elements. ‘It follows that the explosion of an atom — 
necessitates the fortuitous coincidence of some 80 independent events. A 


calculation of the radius of the nuclei of tadio-active atoms on the above 


assumptions leads to a value of the order 8°9 x 107 cm. If is the decay 


constant and R the of trom a a radio-active element, 


8 = —86'4 + 58: 8 logio the thorium series ; | 
8) = — 89°6 + 58°B logy R—for the actinium sefies, 


‘Comparing these relations it will be seen that the constant ia boew 


and Nuttall's formula log\ = A + B log R, has different values in the different _ 


radio-active series. xplan: 


Mag. 80. pp. 660-664, Oct., 1915. }—The object of this work was to determine 
the accurate value of the Rutherford-Boltwood standard radium solution at 
_ McGill University, by comparison with the Washington Standard Solution. 
_ The former was compared initially with the Rutherford-Boltwood solid 
‘standard, which is known to be 4:9 % too low on the International [see 


Abs. 184 (1915)].\ If no errors were made in their preparation, we should 


- expect the solution standards to come out similarly. This work shows fair 


strong and weak solutions of the Rutherford- Boltwood standard, prepared 
in the ratio 100:1, turn out to be in good agreement. ‘This shows that no 
serious deterioration has occurred with time. — 

It has been found that a radium bromide solution deteriorates willl bac 


boiling. Also that if a sufficient amount of hydrochloric acid, free from 


~ radio-active matter, is added, the solution will recover its wag e 
VOL, 


is 49% low. The 
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Wood, (Phil. Mag. 80. pp. 702-710, Nov., 1015.)—By measuring. their 
relative deflections in a magnetic field, an accurate comparison has been 
made, by the photographic method, between: the velocities of the two groups _ 
of a-particles (ranges 4:8 cm..and 86 cm.): expelled from thorium active 
deposit: The mean value of the ratio of these velocities is found, to. be 
1: 0°882, whereas the value calculated’from Geiger’s relation: = &R) is 
1: 0826. To explain this difference itis suggested that the value 48 6m, 
previously accepted as the range of a-particles from ThC, should be in 

to 495 cm. A direct comparison has been made between the velocities of 
the a-particles expelled from Th active deposit and those expelled from RaC. 


4 
Observed Velo _| from Geiger's Relatio 


Uslag ‘the. vel 


‘em./sec, as the. 


a-particles from radium C, it is found that (a) Velocity. of a-particles from 
ThC,=2°060 x 10° cm/sec ; (b) Velocity of a-particles. from ThC, =1-714 x 
10° cm./sec. The relative intensities of the two a-ray lines shown i in the photo- 
_ graphs are discussed with regard to the question of the. relative numbers 
a-particles expelled with ranges of 86 cm. and 48 cm, respectively. No 
evidence has been obtained as eee a difference of, mass of the two sets 


of a-particles. 


¥ 


x V. Mercer. (Phil. Mag. 80. pp. 676-688, Nov., 1915. Paper read before 
_ the Roy. Soc. of Canada, May, 1915.)\—To throw light on the question as to: 

whether “ H" particles (produced when a-rays pass through hydrogen) are 
_ capable of ionising a gas, an experimental study has been made of ionisation 
tracks of a-tays'in hydrogen. The method followed was precisely the same 


as that of C. T. R. Wilson ee 1885 (913). 


The shown 


is due to single ‘angled Te 


experiments fail to bring out evidence” 


“support of ionisation by the nuclei — 


~ of hydrogen atoms projected from the latter when a-particles collide with 3 
the atoms.” The Observations go to show that when a-particles are ob, ene | 
through hydrogen, ‘or through traces of air, exe ceedingly 


few collisions occur which result in 1 the 


1688. Registration a- and Particles. E. ‘Shader, 
‘iors Rev. 6. pp. 292-802, Oct., 1915.)--In this paper experiments are 
described by which it has been attempted ‘to. eliininate as far as possible, the 
“natural disturbances” encountered. by Rutherford and Geiger [see Abs. 246 
(4918)] in their experiments on the of authors 
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that by. the usevof a: ‘Pt-point, which can be thoroughly heated 
without destroying the péitit, the hatural disturbances can all be eliminated, 
The seat of these natural disturbances is in the point, and their: number is not 
- affected by the size of the ionisation chamber. A description is. given of a 
series of experiments with points of varying degrees’ of sharpness, and with 
different gases in the discharge 'tube.:' Air, hydrygen, oxygen, and CO; can 
be used equally well; the only difference being one’ of the value: bon 
necessary to produce the ray discharge.” ERS 
The apparatus adopted finally has been used to ets fate of 
| “1689. in Velocity 0 | in through Matter: 
Rawlinson. (Phil. Mag. 80 . pp. 627-682, Oct., 1915.)}—The decrease in 
velocity of 6-particles in traversing matter is difficult. to measure on account 
of the marked scattering which they undergo. W. Wilson [Abs. 1488 (1910)] 
- examined the question by an ionisation method, but as his initial beam was 


not homogeneous, his final results prove only that there is a reduction in 


the average velocity of @-rays in passing through matter. 0. v. Baeyer 
[Abs. 1708 (1912)] also attacked the problem by a photographic method and 
obtained results similar to. those of Wilson. Quantitative measurements, by 
a photographic method, were first obtained by Danysz [Abs. 1849 (1911)]. 

Bohr [Abs. 1720 (1915)| has developed a theory of the decrease of velocity 
of electrified particles in passing through matter. He concludes that I? 
should be approximately constant for any given substance (I being the 
decrease in velocity in passing through a screen whose weight per unit area 
is 0°01 gm., and £ the ratio of thé velocity of B-ray to the velocity of light). 
According to Bohr this product should be less for elements of high atomic 
weight than for the lighter elements ; also for any given substance. it should — 
increase slightly with velocity of the @-rays. Using the apparatus employed 
by Rutherford and Robinson [Abs. 251 (1914)] for the analysis of B-rays, the 
author investigates experimentally the principal points of Bohr’s theory. 
The results, though incomplete, certainly seem to support the theory ;the 
values of 1 for tin being consistently slightly lower than those for mica, 
whilst the values for any one substance are approximately constant, butincrease _ 
= somewhat for high-velocity B-rays, A fine thin-walled tube (an a-ray tube). 
containing was as the source. of B-rays in these 


1690. p- -Radjation. from and the ‘Absorption Law for B-Rays. 
Meitner. (Phys. Zeits. 16. pp. 272-276, Aug. 1, 1915.)—Measurements have 
been made on the f-radiation from RaD by electroscopic methods, and a 
determination of the absorption of this radiation in Al has been undertaken. 
It.is shown that the ordinary electroscopic methods can, under suitable 
conditions, be applied in studying the absorption of extremely soft B-radia-. 
_ tion; the range of velocity being 0°88 to 0°89 that of light. For the absorption 
coefficient of the radiation from RaD (extremely soft) in Al the approaimate 
value of 5500 is given, 
From. a series of observations, on the absorption of @-rays, of different 
velocities, in matter, itappears that the reduction of the velocity of a6-particle © 
to zero.is not brought about by a large number of successive collisions of the 
particle with the “absorbing” molecules. It is suggested that the 6-particle 
probably penetrates into the interior of an atom of is 
VOL, 
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| them held fast there to exis, ie the 


1601, Penetrating Radiation at High Altitudes. W. Kothérster. 
(Deutsch. Phys, Gesell., Verh. 16.14. pp. 719-721, July 80, 1914)—A series 
of experiments on the determination of the penetrating radiation present in — 
the earth’s atmosphere have been made at various known altitudes above the 
earth’s surface. The instrument used in measuring the ionisation was the 
author’s modification [see Abs. 888 of the Wulf type of 
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Assuming the relation I = Iye—¢ for this radiation, the value of the absorption - 
coefficient A for air at atmospheric pressure is given as 1 x 10-* cm.~’, whereas 
that of the y-radiation from RaC is 45 x 10-*cm.,_ This radiation is there- 
- fore extremely hard, being only reduced in intensity by 1% in a layer of 


air (at atmospheric pressure) 7 km. in thickness. It is shown in the above a a 


manner that a very penetrating radiation exists which has its origin some- 


J. C. McLennan and C. G, Pound. (Phil. Mag, 80. pp. 491-602, Oct., 
1915. Paper. read before the Roy. Soc. of Canada, May, 1915.)—In some — 
experiments by Pound [Abs, 1845 (1912)] it was shown that the 3-radiation 
emitted from carbon when bombarded by the a-rays from polonium increased 
very considerably when the temperature of the carbon was lowered to the 
temperature of liquid air. He showed that this increase in the $-radiation 
was due to an increase in the amount of air occluded in the surface of the 
carbon. 
In the present investigation it has been ‘shown that when ‘a plate of zinc 
with a freshly scraped surface is placed in a highly-exhausted chamber and 
bombarded by a-rays there is an emission of slow-moving electrons, or é-rays, 
from it at the rate of 8 electrons for each a-particle impact. It is found that 
_ the emission of electrons from such a plate of zinc under bombardment by 
a-tays diminishes with the lapse of time from the moment when it was placed 
din the high vacuum ; that initially there is no emission of electrons under 

VOL. 
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‘pp. 846-852; Oct..1; 1016.)+-The :author’ briefly reviews the 
results obtained by other workers up to the :present time, in: various Ipealities, 
under water, above water and ground, and at considerible heights in :the 
atmosphere. ‘The question of instruméntal-errors is-taken up; the,effects of 
_ changes of temperature and of: humidity, and ‘@fvvariations in barometric 
e are also considered. The author also avails himself of existing data, 
and of those obtained from his own résearcheés, in the endeavour to ascertain 
whether or not there ‘are tegular daily and also seasonal variations in thé 
_ penetrating radiation: ‘Experiments have been carried out by the author, 


with the aid of Wulf's “Strahler,” as well-as with an arrangement devised by e ; 


himself, using Benndorf's electrometer (registration instrument). Measure- 


Eiger and the Grindelwald glaciers ; on the Aletsch glacier, on the Eggishorn, 
on the snow of the Jungfrau ridge, in ice grottoes, as well ds near the bare 
rocks; also.in the propinquity of \grass-land and gardens in Freiburg in 
Switzerland, together with other places. A few of the results can only be 
given here. The figures denote the production of ions per cm.’ per sec. 
At the Bodensee, Nov. 12, 1918: at 1 m.above water, 18°8 ; at@m, under water, 
127; at 4 m,, 11°6; and at 6 m., 106. In a garden in Freiburg, above the 
turf, 11°8 (dates not given) ; on the Aletsch glacier, at 2800 m., 10°7 ; near the 
gneiss rocks of the Trugberg, 19°6 ; and by the mica schist on the Eggishorn, 
2200 m., 16°8. ‘The strongest radiation observed: by the author was that in the 
Litschberg. tunnel, through. the granite, where measurement gave 80 i ions 
per Sec. 
From his. investigations the author dtaws' ‘the “following deductions : 
(a) A depth of water of 8°5 m. is insufficient to absorb the radiation (cosmic?) 
coming from the atmosphere. (2) The observations on glaciers, ‘as also 
with balloon ascents, show that ‘there. is an increase of the ‘penetrating 
radiation with the height, (8) From solid crystalline rocks radiation is more 
intense than from cultivated alluvial sail. (4) A daily oscillation of the pene- 
trating radiation is not noticeable in Freiburg. (5) That portion of the . 
- radiation which comes from the earth is stronger in the ‘warm season than in 
the cold. (6) The radiation coming from ‘the ‘atmosphere h 
9200 m. shows an Oscillation from @ay to day. 
mountain-tops are desirable in this‘connection. | 
| It has been supposed owing to the fact that at fies ehaiutions' the pro. 
ore duction of ions is small, while at Breat’ ‘height’ the production is ‘so large, that 
the sun is the direct source of the ‘radiation. Against this theory’is the 
lack of variation between day and ‘night. It wotild ‘be of interest to see how 
_ the radiation is affected during sun-spot periods, and whether it is measurably — 
influenced by the declination Of the sun. On the Atlantic Ocean, at a’ dis- 
tance from the land a sensible local and teriporary oscillation” has been 
noticed to accord with that’ of ‘the barometer. “Lower pressare’'seemis to 
favour an, increase in the ‘radiation, “Again, ‘upon’ approaching’ the land; ’a 
stronger radiation has been observed; dnd ‘there appears ‘to be ‘an’ dseillation 
Corresponding daily with the periods te the larid and ‘séa bréezes 
| prevail... These facts militate’ against ‘the ‘that the ‘sun'is'the imimediate 


ments have been carried out at the Bodensee by balloons, above the ice of-the ~ | 


‘source of the penetrating radiation. “EO: 
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d. Physik, 47; 8pp. .1001+1068, Sept:'14,:1915,.. Commiunicatibm fromthe 


‘Physical.-Techn. Reichsanstalt.)—The ‘author ‘has’ investigated the: relation 
-between the thermal conductivity.\-and the electrical conductity:s for:the 


metals Cu, Pt, and) Pb over the:temperature tange' 20° to 878° abs. “The 
‘method used was (Diesselhorst’s modification of the well-known Kohl- 


rausch method. The author found that eT and 1/\ decreased about 85% 
when the temperature was lowered from 278° to 20° abs. The tem- 
perature dependence ‘of \jeT and is similar to that ‘ofthe atomie “heat 


(T abs. temp.). .The'methiod of working,’ the results ‘obtained’ by 


Rev. 6, pp. 77-78, July,.1015. Abstract of paper read before the Am. Phys. 


Soc,, April, 1915,)-—The thermal conductivity of metals in the form of wires 
25 mm..in diam. and 26 to 40:cm.in length (copper and:iron only:haveso:far 


been. dealt with) is: determined: by: a modification of Angstrém's periodic 
method. One ¢nd.of the wire is inserted. ina ‘smail'heating ‘coil through 


which flows a periodic current :whose: value given:/by the expression 


. The velocity .of propagation of the’. temperature swave 


obtained ,by. noting the time dag) between’ the motions of two. 


galvanometers connected with thermo-couples attached a few cm.apart tothe 


heated .end. of. the wire. Under these. conditions :the -solution of :the 


differential equation expressing the linear flow of heat.is shown to be | 
the radiation constant, and k the thermal condustivity divided by the product — 


of density and specific heat. Experiments are done in pairs, and by deter- 


mining the velocities corresponding to in a rod for which » témains 


are 


conductivity.of copper at 860° C.. is found 0858. The’ experiments’ are 


1006. Diathermancy of for Containing Vessel. 


(Comptes, Rendus, 161. pp, 127-129, 9, order. to eliminate the 
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diathermancy of a liquid from the ratio of the intensity of the radiation after 
passing through the vessel filled with liquid to the intensity after traversing 
the empty vessel. This is incorréct because the end-plates, in addition to 
absorbing some of the radiation, also reflect it, and the reflectionfrom the 
- Gnside surfaces is altered when the plates are in contact with the liquid. To 
allow for this the author takes as the denominator of the ratio the intensity of 
the radiation passing through the two end-plates squeezed together with just 

a capillary layer of the liquid in between. The older method of calculation 
gives, for many liquids, a diathermancy greater than 100 %, especially when 


1697. Hypothesis the Specific the Plasticity of 
Skaupy. (Deutsch. Phys. Gesell,, Verh..17. 15, pp. 269-270, Aug. 15, 
1915.)—From measurements of the specific heats of metals at different tem- 
3 peratures Nernst has concluded that either (1) free electrons are present in — 
the metals only in small quantities ; or (2) for these electrons the gas laws do 
not hold, The author, rejecting the first hypothesis, develops a view which 
.is a Special form of the second possibility. He advances the idea that in a 
metal, by the dissociation of an atom, not only the electron, but also the 
“atom ion” connected with the atom, pass out of the space-lattice, Both 
types are then in a free condition, and possess a mean kinetic energy which 
| Sequn to Cae kinetic energy of the non-electric atom remaining in the 
_ “dattice.” This assumption of a free “atom-ion” makes the plasticity of 
‘metals appear in another light, The presence of a large number of free 
_ molecules, which now pass out of the space-lattice, and now enter it again, 
must increase the number of the “slipping planes” which determine the 
_ plasticity. ‘The degree of dissociation of a metal is thus very closely con- 
_ mected with its plasticity. For alkaline metals, the electro-positive nature of 


1608. Masinal: Velocity of of M. (Ann. 
ee Physik, 47. 5. pp. 697-708, Aug. 5, 1915. )}—-The author first obtains a 
formula for the velocity of evaporation, assuming that the molecules which 
- leave the surface of the liquid do not return again to it. The formula is 
_ G= 48°75 x 10-*,/(Mp/0), where M is the molecular weight, @ the tem- 
perature, and the vapour pressure in dynes/cm?, The eee value for 
mercury is 781 mgm., the observed value is 7°48 mgm. 


1699. Determination of the True Temperature oe a Solid Body irom the 
- Intersection Point of the “ Logarithmic Isochromates” in- the Visible Spectrum. 
- Effisabeth] Benedict. (Ann. d, Physik, 47, 6. pp. 641-678, Aug. 5, 1915. 

Dissertation, Breslau.)}—The distribution of energy in the spectrum of a black 
body is given sufficiently accurately by Wien’s form of Planck’s equation, 
= Hence log Ex =log(cA7*) —G/AT, that is log E, is a 
_ linear function of 1/T.._ This has been verified by Lummer and Pringsheim, 

wwho, on comparing the brightness of a black body at different temperatures 

and wave-lengths with that of a constant source (a carbon filament lamp), 

‘showed that the black Logarithmic Isochromates (Log. Isos.), or curves 

“gonnecting log Ex and 1/T, are straight lines. They also discovered the 

wemarkable law that the Log. 
1916. 
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source with which: it is being compared, has the same. energy distribu ion 
as'the black body ; i¢, it radiates as a “grey” body. At the same time. 
it would appear that the temperature given by the cutting point of the 
Log. Isos,:is the true: tempetature of the comparison source used....This — 
furnishes therefore a new method of temperature determination. (for, grey: 
or black bodies). The author has carried,.out experiments on. these lines. 
with the following results :—-(1) The intersection of grey or black Log. Isos.: 
has proved-a sensitive criterion ofthe power of absorption of the radiating 
body. (2) We can substitute a carbon filament lamp for a black body: 
in the measurement of radiation in the visible spectrum, for it radiates like a. | 
grey body in the temperature interval 1500°-4200° (abs.),as shown by the fact: 
_ that its Log. Isos. are straight lines meeting in one point... (8) The intersection. — 
point of the grey Log. Isos. gives for grey bodies an exact measurement of the : 
true temperature. For the arc light this temperature is..4200°:abs.;with © 


max. error of 1%. (4) The absence of a cutting point of the grey Log. Isom: 


in the case of platinum, Osram, and Osmium lamps, and of the incandescent. 
gas-burner, shows that these radiate selectively. (5) The distribution iof 
energy in the visible part of the spectrum for the radiation of Pt is given by 


the equation E, e~/AT, |. (6) The experiments on Nernst's. a 


show that their emission at: low temperatures is selective, but: approaches at 


"1700, Theory of Fusion. “Deutsch, Phys. Gesell., Verh. 
16, 24. pp. 1088-1042, Dec, 80, 1914.)—This is the first’ of a series of papers 
containing an attempt to extend the quantum theory to liquids. Assuming 
_ that the motion of liquid molecules, like that of solids, consists of vibrations. 
about fixed centres (which may be mutually interchanged), it is shown that the. 
entropy per gm.-atom is, in each case, a function of the ratio vel T(r—_ == max. 
frequency) or 6/T, where @ is a characteristic temperature equal to hr /k ; k 
being the Boltzmann constant [Abs, 1014 (1918)], When @ is small compared | 
with T, as. it is at the melting-point, a simple approximate expression can be_ 
deduced, for the entropy, and this, combined with the ordinary thermodynamic, 
connection between the latent heat of fusion, and the entropies of the solid — 
and liquid phases at the melting-point, gives an equation connecting the 
latent heat and. the characteristic temperatures of the solid (@) and the liquid 


No method of calculating is available, so that the equation cannot be 


tested numerically. It can be used to calculate 6/6’, and for elementary. sub- 
stances this ratio is. found to be fairly constant and equal to 1°85.. For com- 
pounds consisting of 2, 8, or 4 atoms the ratio is. again constant and equal to. 
1:65. These cases, however, require further assumptions as to the number. of 
degrees of freedom possessed by a molecule, 
_... It-is shown that, to give the requisite value of 9/0", the ice molecule must 
2H,0, that. Silver bromide Other cases are 


1701, Electron of. Metals and. Nernst’s Formula. F.. Herzfeld. 


(Phys, Zeits. 16, pp. 854-862, Oct. 1,1915.)—A mathematical discussion based 


upon specified assumptions, the chief of which are as follows :—(1) In solid 
metals and their vapours, only the valency electrons are easily-split off ; they 
appear in the solid metals as the free conductivity electrons, and for them. the | 
¢lassical gas laws are valid. 
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formula: holds.’ (4) The splitting-of 
of the two vs 


phientomena concerned. The internal pressure diminishes: rapidly at first, 
then more slowly, atid if the curve w= f{x)'be plotted ‘it can be seen that as 


x, the reciprocal of the reduced temperature tends towards zero (i.e, when T 


increases indefinitely), w tends towards a finite limit, aged varies zero as’ 


| Waals Equation. E. Bouty. (Journ. de Physique, 4. pp. 601-621, Aug— 


H. Davis: (Phys. Rev. 6: pp. 59-61, July, 1915. 


where and A; = 4mt/(m*— 1) are 


ing reduced orthobaric volume and the ratio of the critical density to the density 


of a perfect gas at the critical pressure and temperature. The equation — 


has been tested for ar ton and for 11 other substances. ‘These 12 substances 
_ and some 16 others are shown to satisfy this relation, at least approximately, 


and probably within’ thé limit of error of the observed values of wy. Itis — 
thereforé possible to ‘select a value for m for each substance which ‘will give 


Substantially correct values for both w and 4, The applications of the equa- 
: tion to the determination of the vapour- -pressure curve and to the determina- 
of critical volumes is also discussed. The accufacy with which latent 


Heats can be predicted is very great. Finally, the paper puts in an easily, 


tested form the hypothesis that the law of corresponding states, which is 
_ untrue in its original form, is true’ if we give it a single degrée of freedom 
__ by introducing one disposable constant. In this paper the « additional constant 


is the exponent’ m in the reduced equation Of state, and it is'found that at 
least for A, vapour pressures and Values of the ratio wig a one-— 
law Of cotresponding states is in substantial agredment with the 
facts. Indeed, the validity of such a law is apparently greater than the validity ; 


Entropy) in Condensed (Solid and Liquid) Sub 


has calculated, ‘by means of 


electrons in’ a’ specified’ sequence.” 


(Céitiptes Renidus, 161. pp. 97-100, Aug. 2, 1916.)—Thie author has extended’ 
his: theoretical investigation of the behavioat of SO; [see Abs. 1869 (1911)} to 
1000°, and has ‘arrived in this way ‘at an‘ exceedingly simple law for the 


sbstances and its Vatisilons 
per en 9 S. Pagtiani. (N. ‘Pp. July-Aug., 
given “by 
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for the elements, the value of the entropy at the bap noise, tends: to 
diminish as the atomic weight increases,’ “This relation holds exactly for the 
of the séparate groups of ‘the periodic systém, when the mictals:-are 


apart from the Bat, even in any sepataté group, the 


‘of entropy and atonlic ‘weight! aré™ not: Constante Tad 
astertiod that the | ‘per ‘gmm-atom in the’ metals: before fusion 


leperident' of thie‘ rietal is, 


‘elation to modern atom 
For’ the atom vibratory motion, Lindemann gives the 


ements and finds'that the metéls may be divided into three 


ing to the value of the ratio of the entropy to the atomic vibratory frequency!: 


41) The alkali metals, for which has'the miean value 0-86; the metals 
.of the second, third, fourth, and: sixth: groups, and the first series of the eighth — 


‘group of the periodic system, for which Sjy has the mean value 0'l46; 
those of the fifth groupand of the second series of the eighth group, for which 


‘S/y has ‘the méan The non-metals form a separate class, the 


‘mean value of S/v being 0°22; Consequently, the frequency of the atom‘in 


substances may be calculated by multiplying the entropy by 


of proportionality, this being obtained by dividing the coefficient of 
‘Litidemann’s’ formula by the corresponding mean value of S/v. To this 
coefficient: different values have been ascribed; the ‘one most generally 


‘adopted this: would: give, ‘for the proportionality factors 


corresponiding with the above four classes of elements, the respective values 


146; and x 10% 
aggregation, but also tlie‘variations of-these values with change of‘state,tend 

to diminish with increasé of the atomic’ coefficients, that is; with diminution _ 

‘of the number of atoms in‘the unit mass. This law holds generally for ‘the 

thetals and non-metals, ‘taken separately, but'the fact’ that it is obeyed 

‘rigorously ‘only by the elements constituting any one: group of the periodic 


‘system ‘leads ‘to the’ coficlusioty that the “entropy is influenced: also bythe 


cheniical character of the element: “Thus, équal atomic coefficients;the 
Thagnitude of the entropy is greater for' the ‘alkali metale’ than for the others, 
non-metals than for the m m P, 


, 1915. a Nae the” Leiden.) —It | 


hitherto teen ink obtain baths temperatures 


and 20° K. ‘The use of h e range 
similar use of neon ‘extends aly tear Further, nd serious 
encountered i in the construction of for’ Pressures 


above the presst 
t e84°K,, critical 
‘pher 


> 
a 
> 
%, 
a 
é 
: 
A 
2 
\ 
a 
; 1s 
> 
F 
Vapour heated tothe desired temperatures : an arrangement for effecting this 
yo 


tobe shorty “Th the presen 


SCIENCE ABSTRACTS. 


resenit paper the neon lquetactr and 


1707) Specific Heat al Low n the 
Specific Heat of Copper between 14° and 90° K.. W. Keesom: and K. 
Qnnes. .(K. Akad. Amsterdam, Proc. 18, pp. 484-498, Oct, 80, 1915... Comm. 
147a from the Phys, Lab., Leiden.)}—The authors -have. improved the 
experimental arrangement previously employed [see. Abs. 467 (1916)], espe- 
‘cially as regards the measurement. of resistance for determining: the rise of 
temperature in the calorimeter. The copper tested. was the block used in 
previous measurements.. The values obtained for the {atomic -heat 
‘between 14° and. 90° K. are in good agreement with those calculated from 
Debye’s formula with 9 = 815 [see Abs, 446, (1918)]; in this region the 


satio of the: largest ‘to the smallest. value of. the- measured atomic heat 


is more than 80. Comparison of the atomic heats of copper.in. the region 
of the liquid-hydrogen temperatures with Debye's T* law for low tempera- 
tures; C, == 4641(T/0)*, shows that: with fall of temperature the atomic heat 
decreases more rapidly than follows from this law. In the. liquid-hydrogen 
region and. above it, up to 40° K., the value. of @ decreases continuously, — 
_ this behaviour differing from that of lead, with which @ increases with rise of 
_ temperature in the liquid-hydrogen region and begins to decrease at about 
80 K. Indications are also obtained of an increase of @ for copper above 
K., and such increase. limits of, 
~The purity of and. that of tak 
siients (loc. eit.) were controlled by rolling and annealing rectangular. strips 
_ @f the metals and measuring their resistances at room temperature and in 
_ liquid hydrogen. . With copper, rolling diminishes considerably the decrease 
in the resistance between room temperature: ‘and, the boiling-point of 
hydrogen. - By subsequent annealing not only is the. influence , of rolling 
on. the. copper annulled, but the. decrease of the resistance between the 
temperatures just mentioned. becomes greater than that of the copper. before 
rolling and annealing. Further, annealing appears to annul the. influence 
of the previous filing, probably in consequence of the. fact that. the metal 
has united again to larger crystals. The temperature-coefficient. at Jiquid- 
_ ‘hydrogen temperatures undergoes only a small change as a result of. the 
_ above manipulations. The. variation: in of. is changed 


"1708. Isothermals of Diatomic and their Mixtures. “XVII. 
‘Sidhe Measurements concerning the Isothermal of Hydrogen at 20°C, from 
90 Atmospheres’ Pressure, H. K. Onnes, C, Dorsman, and G. Holst. 

(K. Akad, Amsterdam, Proc, 18. pp. 458-464, Oct, 80, 1915. Comm. 
No, 146a from the Phys, Lab., Leiden.)—Preliminary investigation of the 
isothermal of hydrogen at 20° C. and 60-90 atmos. shows that extrapolation 
beyond 60 atmos. by means of Schalkwijk’s formula [Abs. 2000 (1914)} , 
although of diminished accuracy, is still sufficiently accurate to support the 

suggestion that Amagat’s ‘value for 100 atmos. is too high. The error 
appears, however, to 500, which fhe. 
from Schalkwijk’s formula, TH. P. 
Tsothermals of Diatomic their Binary Mieturei XVIII. 
Isothermal of Hydrogen at 20°C. from 60 Atmos. K. Ounes; 
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Crommotio, and Akad, Ameterdiom, Prac. 10. 


Oct. 80, 1915. Comm. No. 1466 from the Phys. Lab., Leiden.)—-The measure-  _ 


ments here described form the first part of a more accurate investigation to 
obtain a bridge between the accurate hydrogen isothermal for 20° C. traced — 


by Schalkwijk (1901) between 4 and: 60 atmos. and Amagat’s isothermal 


_ (1898), which begins only at 100 atmos. (see preceding Abs.), The deviations 
of the‘results obtained from those calculated ‘by means of Schalkwijk’s. 
formula [Abs, 2000 (1914)] are stiiall 60 atmos, but “at highet pressures 
they become much ‘larger and greatly exceed the limits of accuracy of the 
measurements, From the value found by Onnes and’ Braak for the’ first 
virial coefficient at 0°, namely 0°90942, this coefficient is calculated to be 
1-07261 at 20°. “ The values of the second and third virial coefficients, B, and 
Cy, are calculated by the method of least squarés from ‘all the observations 
made by Schalkwijk and the authors between 4 and 100 atmos. In this way 


the formula for the isothermal of hydrogen at 20° and at 4-100 atmos. 
becomes = 1-07261 + 065712 x d, + 12026 x 10-*. The re- 


sults obtained dispose of the’supposition that Amagat’s value for Fock at oP and | 
100 atmos. is too high by 1 in 500. The value of C, in the above equation is 
about twice as high as would “be expected from the values obtained by 
Onnes and Braak and by Amagat for. coefficient, no 
isevident for this TH. P. 


"1710. Quanium Theory, A. Einstein. | eutsch, Phys. cr, Verh, 16, 
16, pp. 820-828, sen 80, 1914. }—Remarks upon Planck’s classical theory 


are valid, 7 Hy B. | 


‘2711. Distribution. IL. E. Gehreke, ‘Phys. 
Gesell, Verh. 16. 20. pp. 910-912, Oct. 80, 1914.)}—The-author has previously 
shown [see Abs. 1978 (1918)] that Maxwell's velocity-distribution function holds 
for neutral particles but is'at best an approximation for electrically charged _ 
- particles. He therefore offersin place of it another which corrects Maxwell's in 
theright sense. This function has the advantage of harmonising the observa- 
quanta, 
wad of C, Ramsauer [see Abs. 1056 (1914)]. A curve is plotted from the 
equation y == 6501*(&** — 1)7! and the various data are shown in — crosses, 
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| pyrites, and that, : reckoned, speed of 
exceeds that 


| Sound in 
(Deutsch, Wart 16, 18, pp. July 15, 
A discussion of the positive effect, of RS rays on the Re ‘of sou 


in gases observed by W, Abs. 


“1714. “Effect of Réntgen Speed Strieder, 
(Deutsch. Phys, Gesell., Verh, 16. 18. pp. 615-616, July 15, 1914.)—Records 
experiments with Kundt $ tube and cork-dust on the speed of sound in argon 

with and without the influence of Réntgen rays. The result i is negative, the 
Speeds with and without the ‘rays beitig the same. within the limits of errors. 
It is pointed out that the’ effect might be absent ‘in a monatomic gas liké 
argon and yet be actually present in a gas whose molecule contairied more 

impressed Tones, A. E. Kennelly and H. O. Taylor. (Am, Phil..Soc.; 
Proc: 54: pp. 96-186, May-July, 1915.)—The object:of the investigation was to 
explore the amplitude of the small harmonic vibrations of a circular diaphragm 
telephonic type, clamped: around the edge, and to compare:the observed 
values with those which had already. been deduced mathematically. 
Previously, the amplitude:of vibration of a telephone diaphragm seems only 
to have been determined at’a single point on the surface, usually the centre, 
The. observations here reported extend over ‘the entire: surface of the 
diaphragms. The “explorer” devised and: constructed for: research, 
consists of a tiny triangular mirror fastened to a little phosphor-bronze strip. 
This tstrip is parallel to the surface of the diaphragm and, by its torsion, 
| causes one corner of the mirror to press on the spot of the diaphragm under — 
test. The pressure exerted by the mirror on the diaphragm is so small as not 
materially to affect the diaphragm’s vibration. Further, the natural fre- 
quency of the mirror being much greater than that impressed on the 
diaphragm, the mirror is able to follow the vibrations of the latter without 


breaking out of contact. A beam of light, reflected by the mirror on to 4 


a scale measures the amplitudes at the various points. Vibrations of the 
amplitude of 10~* cm. could be observed. The results are given for plain 
and loaded diaphragms in a number of curves and tables and cannot be 
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1716. Sound Intensity ; Deviation from Inverse Square Law, H, Stiles and 

G. W. Stewart. (Iowa Acad. Sci., Proc. 21. pp. 255-256, 1914. )--The 
- authors, by an extension of Rayleigh’s theory, have calculated the effect in 
the neighbourhood of a rigid sphere produced by a source of sound located 
on that sphere. One of, the, results of this theoretical. investigation is the 
establishment of the variation of the intensity of sound with the distance from. 


the, sphere, results are given, in. two tables. following, in. 


r is the distance fro centre of the sphere, and the angles given 
are those between the lines through (i): the centre of sphere: and source of 
sound; and: (ii) the Centre and.the point from which computation is desired: 
‘The variable shown is the number which must be multiplied into the inverse. 

-square.of. the distance from the centre to give the correct relation between. 
00: 


1-00” 


477-0. an 100 100 | 100 


matical examination of the possible change in the speed of sound’ in” gases © 
exposed to tadia with ‘special reference to HCl gas ‘and Réntgen radia- 
quation’ of tmiotion of the electron under ‘these conditions is 

+ + = P(t), It is’ Concluded? ‘that’ the ratio’ of 
increased. [See Abs, 1294 (1914) ; 1718, de 


Simple Method: for Sensitive: Flames. (Ana. 
Physik 48.1. 109-112; Sept. 28, 1915.)—Describes by help of a.diagram . 
ca method of obtaining a high gas pressure for sensitive flames by driving the 
_gas out of a chamber by,ietting water in from an ordinary tap. Thus ‘the . 
the admission ofthe water, ELH, 
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AND MAGNETISM. 


4720. Speed of Electrified Particles in Matter. 
‘Bohr. (Phil. ‘Mag. 80. pp. 581-612; Oct., 1916.)——-The: object of the 
present paper is to continue some ‘calculations on the decrease of velocity of 
a- and #-rays published by the author in a previous paper [Abs. 1980 (1918)]. 
That paper was concerned only with the mean value of the rate of decrease 
of velocity of the swiftly moving particles, but from a closer comparisom 
with the measurements it appears necessary, especially for 8-rays, to consider 
the probability distribution of the loss. of velocity suffered by the single 
particles. This problem has been discussed briefly by K. F. Herzfeld [Abs. 
1587 (1912)}, but on assumptions as to the mechanism of decrease of penny 

essentially different from those used in the present work. 

| According to, the theory now put forward, the decrease. of yolocity. of a 
and B-rays in passing through matter depends essentially on the characteristic 

frequencies of the electron in the atoms, the dependence being like that 
which obtains in the phenomena of refraction and dispersion. It was pre- 
viously shown that the theory leads to results which are in close agreement 
with experiments on absorption of a-rays in hydrogen and helium, if we 
assume that the atoms of these* elements contain one and two electrons. 
 respectively,.and if their frequencies are put equal to those calculated from 
experiments on dispersion. It was: also shown that an approximate explana- 
tion of the absorption of a-rays in heavier-substances could be obtained if we 
assumed that the atoms of such elements, in addition to a few electrons of _ 
optical frequencies, contain a number of eléétrong: more rigidly bound and of 
frequencies of the same order of magnitude as characteristic Rontgen rays. 
The number of electrons deduced was in approximate agreement with those 
calculated in the theory of E. Rutherford for the scattering of a-rays... These 
conclusions have now been. verified. by. using the later, more. accurate, 
measurements. 

In the former. paper very few data were available « on the decrease ‘of 
velocity of B-rays in traversing matter, and the. agreement. between, theo 
and, experiment was not very close. This agreement is. now seeaiaily 
improved, partly by using. new. measurements and partly by taking. into 
account the probability variations in the losses of energy suffered by the 
individual -particles. In this connection it is pointed out that it appears 
that measurements on the décrease. of velocity of 8-rays afford, an effective 
test of the formule for the energy and a 

In connection with the calculations of 
ioniiation produced by such rays is considered. It is shown thatthe theory 
of J. J. Thomson gives results in approximate agreement with the measure- 
ments if we take into account the secondary ionisation orcs by the 
electron expelled by the direct impact of the a- and ‘i. B, 


Einstein's Photoclectrie Equation: R.A. Mitlixan. Rev. 6. 
July, 1915. Abstract of paper before the Am. Phys. April, 
VOL. | | TE 
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1916,}—A report of work on lithium of the kin | repos a year 
sodium [Abs, 202 (1915)]. “Planck's appears as in this work on 
lithium as it did in that on sodium. There is a very perfect linear rélation- 
_ ship between the p.d. and », and the slope of the line gives # = 6685 x 10-*, 
which is within four-tenths of 1 % of the value found With sodium.’ Einstein’s 
uation is shown to lead to the conclusion that contact ¢.m.f. is independent i 
result in agreement with recent experiments. H. B. 


1988: Elementary Electric \Charge andthe Photoclectric Effect. Kon- 
(Ann. d. 48/1. pp. 57-88; Sept. 28, 1915,—-A 


discussion’ of previous work on the ‘subject: and the views :to be entertained 


respecting it; special references being made‘to E. Meyer 
and W. Gerlach: _[Abs. 686 and 1091'(1916).) 


1728, “The Maxwell-Lorents F undamental of the Theory. 
i (Deutsch. Phys. Gesell, Verh. 16. 17-18. pp. 850-874, Sept , 
191 )--Mathematical. [See also Abs, 1801 (1918).] 


i724. Potentials, in the Electromagnetic Field. Unter. (Phys zeit 10. 


Nov. 15, and 28, PP. Dec. 15, 1914. }—The author: previously 
treated of elastic waves [Abs. 1607 (1915), and now | extends his mathematical 
treatment to the case of electromagnetic WEIR oe H. W. 


Fog 
“1726. Electric Fails, Stokes’ Law and the: of Particles Fluids. 
ow. ‘W. Strong. (Ann. d./ Physik, 48. 2. pp. 251-260, Oct. 14, 1915.)— 
Discusses the passage of gases through 4 cylinder at the centre of whichis'a 
highly charged wire ; thus the gases may be freed from suspended dust, — 


‘thist, or smoke. particles.’ A smoke remover on this principle is in use in the 


Mobilities: ‘of lons in Air. at High Pressures. Cc. 


: ‘an D. A. Keys. (Phil. Mag. 80. pp. 484-491, Oct., 1915. Paper read 89 
before the Roy. Soc, of Canada, May, 1915.)—In a previous paper [Abs.520 = 
_ (1914)} the authors drew attention to the importance of making measure- — 


ments. on the mobilities of ions, both in liquid air and in air at very high 
pressures. Attempts to measure the mobilities of ions in liquid air were 


unsuccessful. Measurements in air at high pressures have proved, however, 


more satisfactory, and the mobilities of the two kinds of ions, positive and — 
~ negative, over a pressure range of 67° to 182 atmos. have been investigated. 


_ At the lower pressures of this range the mobilities obtained agree with those of — — 


Kovarik (1912), but at the higher pressures it was found that the mobilities 

of the two kinds of ions began to approach each other in value and both 

_ decreased less rapidly with increases in pressure than is to ‘be’ expected on 

the “inverse pressure ‘law, The departure from this ‘law ‘is, however, not 

“The results seem to’ give ‘to the"wiew that the mobilities of the 
and negative ions will be equal in liquid air, but further measure 


verified." 


ELECTRI AND MAGNETISM. 
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1728. Mobility of Positive and Negative Tons at Diet Tem 
Constant Gas Density. H. A. Erikson. (Phys. 6. PP. P 
1915,)—Phillips and. Kovarik [Abs, 1755 (1906), 
showed that.a change in the sizes of positive and negative ions in air takes 
place at temperatures below 0° C. ‘They worked with constant gas pressure, 
and their results do not necessarily hold. when the gas density i is kept co 
The author measures the mobility of the positive and negative ions in air 
(both dry and moist) at temperatures between — 21°C. and 68°C. by an 
alternating field method.. It is found that the. mobility. of ,the positive ion 
under the conditions uséd is a maximum abort 0° C. -That-of. the negative 
ion also shows a maximum, but-is more etratic in its:-behaviour.. No definite 
conclusion is reached, but .it seems. that the variation of positive mobility is 


notidue to clustering. The variation’ of negative mobility seems'to. be due to 


clustering combined an similar to of the 


1729. Ionic Mobilities in anil Wika. Ww. B. Haines. ul 
Mag. 80. pp. 508-509, Oct., 1915.)—The mobilities of free electrons in pure 
nitrogen at atmospherie pressure have been measured, and the effect on'them — 
of various impurities has been tested. The méthod adopted was the médifi- 
cation of Rutherford’s method described by Franck, depending on the use of 
an experimental, chamber. In some cases only a ‘ sicake trace of a foreign 
- gas is required completely to prevent the appearance of the free electrons. 
In nearly all cases their life in the free Condition, as measured by the — 
< mobility, i is much reduced by small proportions of the impurity. In nitrogen 
the mean value obtained for the mobility was 867 cm./sec. per volt/cm. - In 
one series of experiments, where the conditions were exceptionally favour- 
able, the values 488 and 509 were obtained. “With an.initial:mobility of 158 
the addition of 0°7 % of oxygen reduced the mobility to 11. -Some gases are 
much more effective than others, and-a few have such an immediate effect 
that after the first traces have been added no electronic carriers at all can be 
detected. Hydrogen was also found to: belong to the list of gases in, which 
free electrons can exist at atmospheric pressure. The hydrogen must be 
purified with great care to obtain this result. Under these conditions other — 
_ negative ions of high mobility appear, for which measurements have been 
made. Results published recently by Wellisch show that electrons 
dry air at pressures below 10cm. 

A.M. Tyndall. (Phil. Mag. 80. pp. 748-144, Nov; 1916. Tyndall points 
out that Haines’ results confirm and amplify'some measurements published 
in 1910 by Chattock and Tyndall. Experiments ‘on the pressure of ‘the 
electric wind from a discharging point in very pure hydrogen led to a'value 
for the mobility of 280 cm./sec. per voltjcm. ‘The influence ofthe addition 
of known percentages of oxygen in reducing’ the mobility of the negative — 
ions was studied, the percentages added ranging from 00002 to 8-7. ‘The 

nil [see Abs. 1212 (1011)]. Ww. 


1780. Jonisation of Hydrogen by: G. ‘Shearer. ‘Meg. 80, 
pp. 644-658, Oct., 1915.)—-In many ways hydrogen occupies a, somewhat 
- anomalous position among the elements. According to a recent. theory of 
Bohr [Abs. 1980 (1918)] it consists ofa positively-charged nucleus around 
which rotates a single electron—the simplest case known.; hence. it might be | 
expected that a study of this gas would lead to conclusions. of great theo- 
fetical interest. 
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produced in hydrogen’ the work 
gested by the wide divergence in the results obtained: by: other:invéstigators. 
‘After reviewing ‘the work of earlier observers'on the relative ionisations 
produced by X-rays in-air-and ‘bydrogen, the author considers more:in detail 

_ the experimental results of Crowther [Abs. 1227 (1909)} and:Beatty 1475 


‘It is clearly: brought ‘out that ‘impurities even when 


present in extremely mitiate quantities, exert a marked efféct on the ‘ionisation 

produced in hydrogen.’ "The method of investigation generally speaking, 
like that used by Beatty (Joc. cit:),. ‘From the curves:and tabulated: observa- 
tions given in ‘the’ paper ‘it is shown that the ionisation of pure hydrogen 
rélative to that of air is very small, The: ‘important part played: by impurities 
is shown by the fact that about one part in 40,000 of a heavy substance such 
_ as AsHs would be sufficient to account for the’ dbserved ionisation. In view 


of these facts, the author is led to the conclusion that ‘the values given _ 


(0 0018 for Cu rays and 00085 for Sn rays) in the table are upper limitsto the 
value of the ionisation of hydrogen relative to that of air. Taking the mean 
_ of the three lowest values obtained, the upper limit values for the ratio of the 
ionisation of hydrogen to the ionisation of air aré 00010 for Cu rays and 
0-0016 for Sn rays. These values are mach lower than any hitherto pub- 
lished, and there is, the author considers, a very stron ng probability that they 
are overestimates. There is no conclusive evidence th the relative’ ionisation | 
of hydrogen increases with a decrease in wave-length. : 
The work. concludes with a theoretical discussion of the question, the ; 
work of Bohr (loc. cit.) on — 


6, 


cell. ‘Under the influence of ultra-violet no up of 
occurs, when the other plate and all other metal parts of the cell are 
earthed, if a gas. such as H, He, or water-vapour is present. ‘When the gas 
is removed a positive charging up takes place the amount of ‘which increases. 
with the decrease in pressure, In the best obtainable vacuum the potential 

reaches a final value which is independent of the degree of the vacuum, 
in so far as it is affected by small differences produced ‘by cooling a small é 
side branch of the tube in liquid air;in place of liquid hydrogen,.ete,.. If. 

one of the plates is positively or negatively charged it can be.di i : 
few seconds, if any gas. is present, by. allowing the light to act on. the cell. 

In a high vacuum. the. plate. acted on. by light takes up a_.positive. potential. 
The value of this. potential obtained, with plates which. had: not: previously: 
been subjected: to kathode scattering was generally not uniform, and the 
value altered -with the duration of the lighting.. By allowing the plate 
to remain in the dark ‘these alterations were sometimes, but not always, — 

annulled. The positive potential .to which the. plates. charge up depends 
upon the gas in which. the kathode scattering has taken.place. With water- 
vapour, oxygen, or helium the: values vary, between 0°87 and 1°57 yolts,. while 
with hydrogen it always approximates to 1:15 volts. Gold plates give 
similar qualitative results to Pt... | 

‘VOL. 


> 
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lial on Material. 
pp. 679- 
1915. Communication from the ysikal,-Techn. Reichsanstal 
experiments relate to the photo-effect with metal surfaces which are looked 
upon as clean Owing to previous kathode scattering, the metal plates os 
ing been used as kathode in a discharge tube.. The metal chiefly used aa 
a 


ABSTRAC’ 


metal. In order to avoid the action of reflected light similar experiments 
are made with a larger cell. The final-value of the potential is now found 
to ‘be essentially higher in all cases, that. with hydrogen being’ 2:82. volts. 
‘With: gold, copper, and:zinc the rate of charging. up and the potential to 
which the electrodes charge up do ‘not depend. essentially on the metal 
employed. . With Ala potential of only about 1°7 volts is obtained. Reasons 
are given for the statement that the. ‘photo-electrons which are set free 
‘most quickly from the metal are not from the metal atom but from the 


“1782. ‘Selective and Normat. Photo-electricity of ‘Potassium. G. Wied- 
mann. (Deutsch. Phys. Gesell., Verh, 17, 16. pp. 848-849, Aug. 80, 1915.) — 
It has previously been shown that potassium cells obtained by distilling 
many times in gas at very low pressure have only 1 % of the sensitivity of 
those prepared in the usual way.[Abs. 722 (1914)}, On the other hand, a 
repetition of the experiments iby Poh] and Pringsheim [Abs. 1806 (1914)] 
failed to find any smaller photo-electricity i in the region of greatest selective 
action than that obtained from potassium in the usual manner. These con- 
tradictory results made it necessary to repeat the research under wider 
and better conditions. It is now found that with the specially prepared 
potassium the photoelectric sensitivity sinks to less than 1 % of its original 
value, and that the selective action of potas ium al its ‘Suitable wave-length 
region vanishes. A.E. G. 


1788. Infiuence on the Photoelectric. Effects when Palladium is with — 


Hydrogen. F. Stumpf. (Deutsch. Phys. Gesell,, Verh. 16. 22. pp. 989-994, 
‘Noy. 80, 1914.)—The fact that occluded gas contained in a metal v 

essentially influences its photoelectric behaviour has been eniphiasised a 
good deal lately. T. Wulf [Abs. 658 (1908)] found that platinum charged 
electrolytically with hydrogen is 10 times as sensitive‘as when charged with 
_ oxygen. Holman, Chrisler, and Greinacher have also carried out experi- 
ments on the sensitivity of Pt when hydrogen has been absorbed by it, and 
the results obtained are not in agreement. As palladium has an especially 
high power of taking up hydrogen, experiments are now made with that 
metal, Although the values obtained in the various series of observations 
are not markedly comparable, yet they point to the conclusion that the 
sensitivity of the Pd charged with the gas is about 10 times greater than. 
that of the uncharged metal. A, E. G. 


1784. Photoelectric Effects with Metals: ae the chin 
E. Wertheimer. (Deutsch. Phys. Gesell., Verh. 17. 15. pp. 289-805, 
_ Aug. 15, 1915.)—The present work forms a continuation of that of Greinacher 
_ on the influence of the glow-discharge on the photoelectric effect. Experi- 
ments with other metals and on the quantitative examination of the effects 
are now carried out. In particular it is endeavoured to determine undet 
- what condition the photoelectric current reaches’ its max. value. The | 
“Spperines employed is described in detail and the results obtained are 
as follows :—The influence of moisture on the photoelectric effect : 
‘The photoelectric effect after using the glow-discharge : Recovery and 
fatigue appearances especially with Cd and Pb. The experiments with 
Mg, Zn, Cd, Pb, Sn, Bi, Ni; Fe, and Cu indicate the previously. known fact 
that the the photoelectric eirvent is greniy reduced ‘by the sor 
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dsydrogen (dry or not dry),...n-opposition to.this found ‘that there if ‘an 


_ increase of the, effect with Ag when the: room air: is: changed for hydrogen, 


_ The largest values obtained with air. are increased by means. of the glow- 


discharge in hydrogen in the cases of Zi, Cd; Pb, Sn, Bi, NijCu, AgPt.Pd. 


_. With Cd it has, been. possible’ to obtain qualitative’ recovery and: fatigue 
curyes showing two, maxima. results taken as.a whole seem to indicate 


_ that the photoelectric current. depends upon two variables that are inde- 


_ pendent of: one another, one variable being the condition (purity) of: the 


Persistence of the Current in Photoelectric Cells after the Suppression of 


“the Exciting Light. M. Corbino and G. C. Trabacchi. | (N. Cimento, 


10. pp. 47-67, July=Ang., 1915.)—After the discontinuance of the light. 


- impinging on a photoelectric cell subjected to a p.d., a residual current 
persists ; this is still’detectable ‘after the lapse’ of a period of the order of 
one-hundredth of a second, and diminishes the more rapidly the highér the 
pid. applied Thus, with a p.d. of about 60 volts, the ‘current has about 
0085 times its normal value 0°05 sec. after the ‘action of the light ceases." THis 


residual cufrent is due, not! to posthumous emission of ions by the metal,but 
tothe presence im ‘the cell of ions created by shock which give'rise tolniew 


Spontancous Electron Emission from Glow- | 


Element. Schlichter. (Ann. 4. Physik, 47.5. pp. 578-640, Aug.5, 


1915.) — After a brief introduction the following are the chief sections _ 
“considered :—Relation of the present work to the researches which have 


‘taken place up to the present: Experiments on the spontaneous glow- 
obtained 


“electric emission ; tesults obtained when using platinum ; results 

with nickel; The: glow-electric element. The conclusions arrived at are 
that the glow-elements, as such, are ‘possible, It is, however, quite un- 
economical to use them on account of the high 


‘ 


“(Déutseh. Phys. Gesell., Verh. 17. 14. pp. 266-258) July 60, 1915.)}—By the 


‘discharge of 'a Leyden jar which is fed by an inductor, a new kind of kathode 
‘tay is generated which differs’in several particulars from the usual kathode 


‘rays. One of the most ‘striking differences is the peculiar colour of the rays. ‘ 


“These “jar tays” are ‘also found ‘to be much longer than the usual’ rays 
‘obtained with an inductor’ discharge at the same’ gas pressure; ‘they are 
also Jess easily absorbed, ‘magnet than 


kathode rays under like conditions. AVE. G. 


“1288. ‘Current-potential for the Electric. Light Effect. x rm. 
(Deutsch, Phys, Gesell, Verh. 16, 14. pp. 683-687, July 80, 1914,)—If, in an 
electric light apparatus, a test electrode is introduced behind the kathode, the 
test electrode being shielded from direct light, a loss of negative charge can 
be observed, Curves are here given showing the current from such,.a test 


electrode as a function of the field between the electrode and the neighbour- 


ing wall. The variations ‘which the curve undergoes for differ 


vacuum and for different wall and. are also illustrates 
and the results are disc: 
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pp. 687-644, Oct.; 1916.)—It has ‘been ‘shown theoretically by’ 
the.critical field~namely, the field at the: start cessation’ of 

vdischarge—at the surface:of a point of radius a; ‘at a “préssure'p, then Xa is 
long‘as‘ap is constant.’ Direct determinations’ of the’ critical field 
oiby measurement of the méchanical force on 4 hemispherical point ate shown 


“tobe in: complete agreement with the theoty. “An expression for the critical 


field -as function ‘of pressure’ and radius ‘of point, deduced on ‘certain 
assumptions; by Edmunds [Abs,' 1876 '(1914)}, is shown ‘to ‘be’ in reasonable 
‘agreement: with experimental’ values given ‘in’ this’ and previous 
paper [Abs. 1482 (1910)]. Further measurements of the field at a point 
under varying conditions of discharge have’ been made ; the éfféct of 
supplying the: point’ with ions of a given sign from an external source 

4740. Polarisation of Short Heritian Waves by ‘Metallic Gratings. 
(Deutsch, Phys. Gesell, Verh. 16. 18.. pp.: 617-685, July. 16, 
Extract of Dissertation, ‘Berlin:)—Wave-lengths . of 188, 72, 29, and 
J mm, were used, and. the: results obtained: are shown in over 20 graphs 3 
and a aumber of. tables,. They were compared with those of:-Du Bois and 


744, Potential Curves for Rintgen Tubes... Wehoelt, (Ann. d, Physik,. 
47. 8, PP. 1112-1128, Sept. 27, 1916. }—Potential curves. were obtained for 
‘RSntgen tubes by means of a. Braun tube, and show the phenomena typical 
of darply cut-off partial discharges, The potential rises during one phase 
oP to the discharge potential, when the discharge takes place. The resistance 
the tube is then very small, so that relatively large currents are grt 
On enn ‘of the large self-induction of the coil, however, these 
currents do not exist, and the potential at the ends ‘of the coil sinks at t 
harge to only a small fraction of the normal potential. At this bola 
: fail of potential the discharge ceases, and at the next current-reversal the 
potential begins to rise slowly again until the discharge potential is reached, 


partial discharges place, and these, with the employment of 
stronger currents, take on sometimes a less defined character after one or 
more. sherply-defined discharges have taken place. .The form of the — 
otential curves can be explained from the characteristics of the curves 
A «. the primary current of the induction coil. From the latter it is seen that 
See also Abs. 1601 A. W. 
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1914. From the Physikal.-Techn. Reichsanstalt.)\—A referring to 
-Tec 
mthe ic .)—After referring to ‘the 
a inconstant sensi of contact detectors, the author describes an arran; : 
au an arrange- 
ment “for measurement ; this includes cell 
; ap Cc. . as 
eS d for which a sensitiveness com to that of th 1a di ; : 
etector, mh ve able to | | na dete 
oe is er with com indifference to atmospheri | sai 
a special construction, great care taken to 
= ometer is as recordi t and les of a 


“meter. is is a results are ‘obtained a 


step-up oscillation transformer. The scheme. of connections 18 particularly 


_ Simple, the cell being in series with the transformer secondary and the elec- 


_ trometer sectors: of the electrometer /being connected to one 


e of the auxil charging battery whilst the other pole is earthed, In 
ractice it is fount 


ating potential) atid this should be cottipensated for: by earthing the 
” other end of the ‘transformer secondary through an adjustable ‘portion’ of 


1748. Elecrie Osillations i Coupled Circus lass of cular Cases. 
: Ww. ‘H. Eccles and A. J, Makower. (Engineering, 100. 


_ coupling in which this is effected wholly or partially. by. ceabeere In this 


_.ease.the frequencies of the two waves generated depend on entirely. new | 


_ formule which are. worked out by. the. authors, and the conditions. are. in- 
‘under which these circuits. may give rise to oscillations of a sing 
the is almost ally mathematical it useft 


1744. in Spark-gaps. HL Masing H. Wiesinger. 


Zeits. 16, pp. 186-191, May 1.and 15, 1915.)—The authors hayeattacked 
‘the problem from, H. Simon’s point of. view that a single spark discharge is _ 
@ high-frequency a.c. arc, The experimental arrangement consisted:of two 
_ oscillatory circuits, I and. II, connected in parallel to the same spark-gap, the 
- Sap electrodes being directly. connected to the secondary.of the spark-coil. 


A measuring circuit. with Hahnemann. wave-meter and. hot-wire, wattmeter 
_ was arranged’ so that it could be shifted in such a way,as to. be coupled to 


one or other of the circuits I, Il. The two circuits are slightly mistuned, 


and as.a result of the beats caused) by. the frequency-difference of the 


. two:circnits a decrease of the current amplitude takes place, which leads to 


- an-extinotion of the spark. At this instant the. partial oscillations in Land II 


. are.in such a phase relation that they are able to continue oscillating in series, - 


“ahd as the circuits are purely. metallic the damping must be smaller.than that 
of the partial oscillations,, Further experiments. showed..that in order. to 


obtain slightly damped oscillations a Wien quenched-spark gap is unnecessary : 
_ they may be obtained with any. sort-of gap. It is, further; found that-for a 
certain eritical ratio, Ax/An, the spark is extinguished after the first beat, No 
“finveatigation: was made'of the efficiency. of the method or its suitability for 
use. with. greater amounts of energy. Reference is made to Seibt,,Macku, 


Rukop, who had. proposed apparently. similar. 


4748, Waves in ‘din ond, along. ‘Ehrhardt. 
erimen al research, which 


d, Physik, 47. 6. pp. 809-831, Aug. 17, 1915. 
VOL. XVHI—A.—1915. 


On closing’ a shunt eircuit leading from bre to 
is Obtained when’ the’ cell is: exposed'‘to light {or to the 


pp. 288-984, 

Sept. 17,1915. Paper. read before the British Assoc,, 1915. Electrician, 
pp, 905-907, Sept, 24,1915. Lum. Elec. 81. pp. 281-285, Dec. 4, 1915,)—The 

authors discuss the. coupling. of. two. circuits and de be a method of - 


ae RICITY AND MAGNETISM 

; ot 

4 

- 

7 
= 

i 

x 

4 

TA, 
> 
gers. H. Yagi. (Electtici 76. pp. 195-197, N 12 “a 
D Tgers. . Yagi. (Electtician, 76, pp. » Nov. 1915.)— 
ing Chaffee [Abs, 1268 (1912)], the author bas made observations « Se 
ng. ee a observations on 
our of an Al-brass in an atmosphere of ee 
us Ne 
|| 


1747, Flow of Electricity through Dielectrics. WwW. Richardson. 
Proc, 41-57, Oct. 1, 1915.)—The author has investigated the 
residual Mischarge inIceland.spar, quartz, rock-salt, and other. substances. 
Aecording to Rowland and Nichols, Iceland spar does not exhibit the 
. phenomenon of residual discharge, but the author finds. conclusive evidence . 
of its presence. {He describes fully bow small quantities of electricity escap- 
_ ing from a dielectric can be measured. The author’s conclusions include 
~ the following »—When a p.d, is applied to a dielectric it becomes polarised. 
~ If the pd. is suddenly removed the polarisation dies away rapidly at first, but 

- more slowlyjafterwards. It is the decay of this polarisation that gives risé to 
the so-called ¢instaniancous and residual discharges of a condenser. (2) Let 
“one surface of ‘a dielectric be permanently earthed and the other surface be 
- maintained at potential V for a time T. If this second surface is now earthed, 
_ after a very short time (r) the charge set free is KCV, where C is a constant 
_ and Kis, in general, sensibly independent of both V and T. (8) There is a 
charge remaining in the dielectric, which slowly dies away, and this charge 
- can at any time, /, from the commencement of the discharge be represented 
- by KICV, where°K is the specific inductive capacity and Kj the specific induc- 
tive residual capacity. ‘The total initial charge in the dielectric is (K+K)CV. 
~ The relation of K’ to the time, and the influence of time of changing are dis- 
oubsed. Full details of the work are given inthe tables and graphs, = 

- (Ibid, pp. 101-107, Nov. 1, 1915.)—Curie and others have shown that when 
a » condenser is charged by a steady p.d. the charging current diminishes as 
the time of chatging increases. The author's observations on glass, paraffin, 

- ebonite; quartz, and Iceland spar agree with this conclusion. The author has _ 
also found that if (during charging) thelapplied e.m.f. E is suddenly reduced to 
_E’, then, provided that E’ > a certain value’ P, a current flows through the 
‘specimen in the same direction as the original charging current, but that if. 
_E’ <P a current flows (for some time) in the opposite direction to the 
gbarging current. P is takenfas a measure of the e.m:f. of polarisation; it 
| with the time! of: charging very rapidly at first, but more slowly 
afterwards, From the data given in the preceding: paper the author ‘has 
‘calculated the relation’ y = dQ/dt + (E — P)/R, where y= charging current, 
=tate: at which charge is: accumulating: in the dielectric, and 
‘clectricaljresistance of the specimen. ‘ In’ the case of quartz the 
values of R obtained in this way, for times of charging varying from 10'secs. _ 
to 20 mins., are in general agreement. ‘The results for Iceland spar seem to 
indicate a diminution in the value of R.as'the time’ of charging 


1748. The Thermoelectric ‘Properties of. Carbon. Moors. 
Soc., J. 87. pp-p2082-2087, Sept, 1915.)—An investigation of the 
thermoelectric properties of a number of commercial arc. carbons. These 
_ ‘were combined one with another, the junction being heated by a Méker 
_ burner: and the free ends connected to a miillivoltmeter, Ex ept when the 
‘carbons were of the same kind, an emf. was developed : n One case, 
796 millivolts; after minutes "Mating to low redness,” Another ‘set of 
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_ prevent burning of the carbon and oxidation of the copper. ‘Function © 
was heated in a furnace and the other water-cooled. The results’ for three 
typical couples are given in the paper. The magnitude and sign of the ~ 
remained constant over a considerable temperature-range. The:author con-.. 
cludes ‘that the differences are in general due to. the: difference in. raw 
taterials used and in the manofacturing history. The 
interval of constant e.m.f. and the change of direction of the temperature-.. 
‘Coefficient suggest to. carbon, 
is passing through a transition interval. | JL. 


“1748. Piezoelectric Effect excited by Torsion and: Bending, Voigt and 
Preedericksz. (Ann. d. Physik, 48. 2. pp. 145-176, Oct. 14, 1916. )}—The 
authors. investigate theoretically the . piezoelectric, effect produced, when a 
circular cylinder of a crystal belonging to the enantiomorphous group of the . " 
trigonal system is subjected to (1) torsion, (2) bending. Three cases are 
dealt. with, the axis of. the. cylinder being (1) parallel to the principal — 
crystallographic axis, (2) parallel. to a lateral axis, (8) normal to the. principal 
and lateral axes. Theory shows that in the first case when the cylinder is — 
subjected to torsion there should be no piezoelectric effect and the authors — 
ascribe the effect previously observed by Réntgen with a crystal of quartz to 
be due to incorrect orientation of the crystal. The theoretical “results » 
obtained. in Cases (2) and (8) have been experimentally confirmed by observa- 
tions on quartz cylinders, 1°20 cm. diam., 16 cm. long ; and 1°09 cm/ diam., © 
18 cm. Jong. In case (8) the confirmation i is not.so good as in case (2), but 
this is to be ascribed to the large error introduced by a slight change in the 
orientation of the crystal. When the crystal is. subjected to bending. theory - 
shows that a piezoelectric effect is only obtained when..the 
cylinder is normal to the principal and lateral axes. This is. verified experi 
- mentally, The inverse phenomena, the twisting or bending of the. ait 
when subjected to an electric field, are also investigated theoretically. .The _ 
authors find that (1) when the principal axis coincides with the axis of the _ 
cylinder ‘there is no strain’: (2) when the axis of, the cylinder is coincident . 
with a lateral axis the crystal experiences.a torque; (8) when the axis. of the 
cylinder is normal to the principal and lateral, axes the crystal experiences 
bending and twisting. The authors confirm these 
theoretical results. L. 


of the Ineror of the Crus by Electric Waves 
Oscillations. G. Leimbach. (Zeits. Vereines Deutsch. Ing. 59. pp. 771-774, » 
Sept. 18, 1016.)—In this paper some examples of the different: processes 
detailed previously [Abs. 1824 (1915)] are given together se me practical — 


1751, Distributed Capacity of Single-layer Solenoids. Hubbard. 
(Phys. Rev. 6, pp. 58-59, July, 1915. Abstract of, paper read: before the . 
Am. Phys. Soc., April, 1915,)—A preliminary note of a detailed report | 
shortly to be published. The distributed capacity of the coil plus the — 
capacity of the leads is determined by measuring the period of oscilla- 
tion.of the coil connected with an air condenser. The capacity of the . 
leads is then measured directly or the two are separated by making 

\ another determination with a similar solenoid in which all linear dimen- 7 
VOL, XVIII.—A.—1915, 
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sions,are increased times, so thatthe distributed caps 
times great. The distributed capacity in elec 


linearly, A. Kal&bne, (Ann. id. Physik, 48.2. pp. 261-208, Oct. 14, 1915.) 
‘The author has investigated a namber of cases in which the displacing and’. 
the braking forces are not proportional to the first power of the displacement: 
and Velocity respéctively. we substitute’ a time. function ¢(/) for. the 
index of ¢ in the for exponentially damped. sine-vibra- .. 
tions, writing it += Ac sin (vt + @) the acceleration equation becomes -: 
— dx|di— [9'"(t)— — 9'(f)"]x=0. By suitably choosing the 
function #0) equations are obtained for vibrations in which the forcés do not 
linearly with the displacement or velocity. “Fhe paper presents theease 
where the braking ‘term’ is 42's". dx/dt, i.e. is proportional to the square of the 
displacement as well as to ‘the velocity. As an example, the author takes a 
cojl vibrating a itiagnetic field’ which ‘has’ a’ at the: normal 
 pasition of the coil, and varies in‘ Strength in each ditection in | accordance: 
with H = Hy— a#, where a is @ constant and the deflection. 


1758. Simple Resonance Experiment. ©, Steels. (Phil, Mag, 80. pp.628- 
627, Oct., 1915.)--Describes the forced vibrations of a compass needle near a. 
coil with an alternating current, an electromagnet ‘steady current. 


1754. Mich aiiicat aft an F. Breisig: 
(Elekt. Zeits. 86. pp. 521-524, Oct. 7, 1915. ‘Communication from: the German 
Telegraphs' Experiment Station.)—A description of a mechanicalmodel 
_ capable of illustrating surges in transmission lines. A’ model previously — 
described by Fleming [Abs. 1867 (1918)] was able to reproduce periodic 
oscillations, and the present model has the additional property of reproducing «: 
aperiodic oscillations also. Théapparatus consists of rods connected together’ 
elastically by springs. The ends of the rods turned towards the observer are « 
painted white, so that their positions may be clearly marked. Instantaneous 
photographs ‘are given showing ‘surges ‘in process of transmission. © By” 
“1765. Lilienfeld’s X-ray Tube. F. J. Weck, (Boiteche. auf dem Gebitte 
der Réntgenstrahlen, 28. May, 1915, _Elektrot. u. Maschinenbau, 
467; Sept, 19, 1915. . Abstract.)—After considering the difficulties of obtaining . 
a powerful X-ray discharge from an, ordinary type of ie tube, the advan-.— 
tages:of the use of a Wehnelt kathode are emphasised. .In the Coolidge and.. 
_ Lilienfeld: X-ray tubes, in which a Wehnelt hot-lime. kathode is uSed, extremely, . 
intense and penetrating beams of X-rays can be produced without the usual 


ALTERNATING CURRENTS AND. MAGNETISM, 
a Paramagnelic Determinations and Possible Existence of haste at 


Absolule Zero. Gans. (Deutsch, Phys. Gesell., Verh. 16.16. pp, 780- 
Ang. 80, 1914.)—Discusses the work of Oosterhuis and” ‘others as to 
VOL. 
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-gnbstances, 
and manganic sulphate, The author feels that the inference froin: 
the work of the observations yield evidence for the 
te o is premiatiite. | “[See Abs, 1449 

Walker. (Roy; Soc, Edinburgh; Proc.85, pp/ 217-2294; 1914-1916): 


The materials ‘used in this investigation were cast iron, soft wroaght iton, and: 


steel in the form of:rods 20cm: long diameter. A length of 66 
in the centre of eaclspecimen was filed square and the pressure was applied: 

to. two.opposite faces of this’ portion. . Various pressures ‘were’ applied» up 
to 60:tons per sq. in. After each compression the specimen was demagnetised: : 
and its B+H curve determined. The results ‘are’ given in a series of curves) 


Phys. Gesell, Verh 1. 2, | 
experimental’ investigation Of alloys of Cu, from ‘which the authors 
seek to adduce evidence: ih’ ‘Support ‘Heusler’s. theory [Abs. (1918)], 
according to which the magnetic properties of these alloys i is to be od 
to the presence of ‘compounds of the form Sn{(MnCa)s],. ‘Two series 
alloys were prepared, the first by adding varying amounts of Sn to a manganese 
bronize containing 80°% Mn, and the second by adding Sn to a. %.man- 
gatiese bronze. The are in the mnapnetis 


Atomic Composition. {samy SoM, nM 
Wintensity Initial... 418 | 40 | 68 | 
Magnetisation | at 110°C, | 968, | 


% bronze was also prepared of the atomic composition SnMs.. ‘This’ gave’ 
after ageing Of alloys examined by Ross and Gray, one with 889% Sa, 
which: lies initially between 240° and 286° is, unlike the’ Al ‘series, ‘very < 
_ Slightly affected by ageing for 1500 hours at 110° C., or by queaching:from: 
COP, or by: slow .cooling from ‘800°. Curves. are: also: given ‘inthe paper 
showing the effect of ageing/on the intensity of magnetisation for different 
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1759. An ‘Approximate. Law. of Susceptibility. 
Gumlich. (Deutsch. Phys, Gesell., Verh. 17. 15. pp. 271-288, Aug. 15, 1915, 
Communication from the Physikal.-Techn. Reichsanstalt.}—Reasons are given 
for the view that reversible magnetic changes, such as are observed in fetro- 

crystals, have'an influence on magnetisation, both during the initial 
stage and during the approach to saturation. The dependence of the “rever. 
sible susceptibility ” (i.¢. the value of Al/AH after many reversals of the small’ 
step 4H) on tae intensity of magnetisation, is expressed by means of an 

: law obtained, from. an equation given by Gans. The law was — 
gave the best confirmation of the law. He EA. 


1760. Variation of Resistance in the Magnetic Field and the Hall-effect in 
Pastilles of Bismuth Powder. G.C, Trabacchi, (N. Cimento, 10. pp. 68-71, 
July-Aug., 1915.)—The resistance of bismuth is found to be increased in the: 
ratio 1°20: 1 in a. magnetic field of 5400 c.g.s. units, whilst, when the Bi is. 
finely powdered and then compressed into pastilles, the variation in the _ 
resistance produced by this field is only in the ratio 104:1. If the metal is . 
obtained by compressing the fine powder produced by chemical reduction of - 
a bismuth salt, the variation of the resistance is practically zero, even with, 


"inthe Halleffect, T. 


1761. s. J. (Phys Rev. 6. 
pp. 289-270, Oct., 1915.)—(1) On the electron theory it is shown that by a 
sort of molecular gyroscopic process a body of any substance set into rota- 
tion becomes the seat of a uniform intrinsic magnetic intensity parallel to the 
axis of rotation, proportional to the angular velocity, and directed, provided 

the effect of the negative electrons is preponderant, oppositely to the inten- 

__ sity which would be produced by an electric current flowing round the body | 
in the direction of rotation. If the substance is magnetic, magnetisation — 

results; otherwise not. If only the negative electrons are involved, the 

intensity per unit speed has its max. numerical value and is calculated to be 

Hin = — 7°0 x 10~ gauss/revs, per sec. (2) The theory of the converse effect. 

(rotation by. magnetisation) is developed in a simple manner. (8) An ex- 

tended series of experiments on the magnetisation of steel rods by rotation is 

_ described. All suspected sources of systematic error have been eliminated 
by the elaborate precautions taken, and it is believed that the effect predicted 

by theory has been discovered. The method of electromagnetic induction - 

was used, a fluxmeter, whose deflections were read to tenths of a mm. at the © 

scale distance 8 m., being the chief measuring instrument. The intrinsic © 
magnetic intensity of rotation, and the change of magnetic flux density, per 

speed were found: be about x gauss/revs. per sec. and 

— 19 x.10-*.(maxwell/cm.’) per rev. per sec. respectively. 

_ made by Lebedew for a different purpose are quoted as showing that non- * 

magnetic substances are-not magnetised by the process by which iton is 
shown to be magnetised. (4) The intensity of magnetisation produced in the — 
rotating irae: per anit speed was about 15 x 10-* .c.g's. unit per rev. per sec. 

if. the rod-had been. rotated at the speed of the: earth, viz. 186,400 rev. 

sec., its intensity of magnetisation would have been about 2x of 


that of the earth, ee 
| VOL. XVHI.—. 1916. 
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not be due question, as we ate entirely 
ignorant ‘of the magnetic properties of all substances ‘under’ the conditions © 
1466'(1916).] 
Paramagnetic Substances.. R. Gans. (Deutsch: Phys. Gesell; Verh.16/ 22. 
pp. 964-970, Nov. 80, 1914.)—The author. has recently given a formula forthe* - 
specific susceptibility x of a paramagnetic substance as a function of the’ 
absolute temperature T, viz. y= yoF(pA/kT) in which Ais the ‘molecular. 
field; » the moment of. the. magneton, and & ‘universal constant 
(1:85 x 20-9), the susceptibility at the absolute zero of température is 
where is the number of magnetons pert unit mass.’ “In derivinj 
this formula the density was assumed constant. This is sufficiently | ate’ 
for solid bodies and the theory agrees with experimental values for solids 
down’ to’ quite’ low temperatures, The experimental results of Onnes and, 
Perrier ow the susceptibility of mixtures of oxygen and nitrogen are not in 
- agreement with the theory of Langevin [Abs. 114? (1914)] since accor 
to this the specific susceptibility should be independent of the density ; 
become infinite at the absolute zero. In the present paper the author. 
modifies his theory to take into account the density (p) of the material. He . 
assumes A= Bp, where B is a constant independent of temperature and 
density and obtains. mF n (= xp) is the susceptibility 
unit volume and 2Np/8B. A comparison is made the. paper 
between Onnes and Perrier’s experimental values for ‘mixtures of oxygen 
and nitrogen, and the values calculated on this theory. A similar com-. 
: parison is made for MnSO, (anhydrous and crystallised). The calculated : 
values agree with the experimental except at very low temperatures and 
very strong molecular fields, i.e. the formula fails when the vibration. 
frequency of the magneton is large and at the same time the temperature | 
low, ‘The author does not consider the theory as yet entirely satisfactory. 
It is derived on the supposition of the law of equipartition and needs 
correction in light of the quantum theory. In addition, the theory in 
its present state leads, to the conclusion that the susceptibility per unit — 
volume at absolute zero should be proportional to the number of magnetons ; 
per. unit mass or inversely proportional to the molecular weight = Ls, L., 
Change of Electrical. Resislance of ‘Graphite it in the Magnitic Field. 
G. E, Washburn, (Ann. d, Physik, 48. 2. pp. 286-250, Oct. 14, 1015. een 
An investigation.of ‘the change produced by the magnetic. field in the. 
electrical resistance .of graphite when the current. runs parallel to the 
principal crystallographic axis and the angle between the axis and the lines _ 
of magnetic force varies from 0° to 90° [see Abs, 117 (1918)]. A number of - 
specimens were prepared from Ceylon, Mexican, and American graphite’ 
and different methods of mounting the current and potential leads were 
employed. X-ray interference photographs taken in the case of one 
specimen (2mm. x 2mm. x 0'lmm. thick) enabled the author to determine 
the ratio of the axes(c/a=1°688). A Kelvin bridge was employed to’ 
measure the resistance of the specimens. The. resistance-change in ‘the 
magnetic field. when the specimen was rotated can be expresséd in ‘the’ 
form éR/R==a.+.b where ¢ is the angle between the principal: axis 
and the direction of the magnetic field and. a= éR/R for ¢=90°. The* 
magnitude. of 
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minimum position... The. increase resistance: Geld 
the axis being parallel to the lines of, force, is about 80%... The author,also. 
deduces the: specific resistance .of . graphite parallel to. the principal | axis. 
and finds: it to be 80 to 90 x 10-* ohm-cm. This is about 100 times the 
value in the direction normal to the axis. This large value cannot be | 
ascribed to indifferent contacts betweén' cleavage planes, since ‘the limits 
of variation of. the specific 


Ps V. Volterra. .(Accad, Lincei, Atti, 24, pp. 220-984, Feb, 25, and. 


pp, 289-808, March 12, 1915....N,.Cimento, 9. -pp...28-79, J , 
A. See Conbindy Abe 1184, 2185. 


. Afidrade. (Comptes, Rendus, 161. pp. 845-848, Sept. 20, 1915,)— fi 
non- -magnetisable chronometer a magnetised needle be fixed to neg 7 


wheel in such a way as not to. disturb the equilibrium with. reference to a = 


axis of rotation, then to forecast the behavionr of such a chronometer con- - 
es a problem identical with the determination of the. perturbation of. 
isothronism due to a change of centre of a chronometer balance-wheel 
oscillating in a vertical position. The couple applied to the needle, and. 
due to the hotizontal component of the terrestrial, magnetic field, plays the 
réle: of the weight in the decentred balance-wheel... ‘The latter, problem . 
has “‘béén solved by “Phiigs to the first order of ap oximation, and the 
present author now, completes the by means, rmation 
above indicated. By this means the magnetic component can be estimated 
with a relative error less than the annual variation of the magnetic, field. 
This method, very slightly modified for thermometric corrections, should . 
be very useful to explorers. for magneti¢ ‘Geterminations. In magnetic 
observatories an accuracy is claimed to 1 in 100,000. Ho. 


1766. Initial Magnetisation. P. Weiss and J. de “Freudenreich. 
(Archives des Sciences, 89. pp. 126-148, Feb., 1915.)—The Susceptibility can 
be expressed by & + 5H, where a and are constants. ‘Radanovic 
found the relation for nickel, 6= a'/1225, whilst Renger obtained the 
relation b=Aa_ for magnetite, and = Aa** for iron, The present paper 
describes an extension of the study of the coefficients a’and 6 to Fe,Ni, The . 
ballistic ‘method was employed with Tings of section. The 
susceptibility increased to a maximum at 144°C: critical temperature 

being reached at 280°. The &, H curves for temperatures above 144° consist - 
_ of two sttaight lites in each case, i.e. the phenomenon changes for 4 value 
of the field about 0-05 c.g.s, The values of a and 6 as determined for the 
tests were found. to have after thermal ‘treatment. 


of Hardness of X-rays by Photographic 
Voltz. (Phys, Zeits, 16. pp. 806-808, Aug. 15; 1915,)—The best-known’ prac: 
_ tical methods of determining the hardness of X-rays arethose'of' Wehnelt and — 
Benoist. The: principle underlying ‘these: methods is a comparison of the 
VOL. XVIII. —1915. | 
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screen being used in making the 


: ‘compatisons are difficult by these methods, the enters equation of the 


_ observer being a serious drawback. It has occurred to the author that photo- 
graphic t be: more- and. the: describes" 
| results of “hardness " determinations obtained by the photographie method — 
are not without objections, : the experimental values. being seriously affected; 
by the material of, the, photographic plate and other. factors... The whole. 
region. .of medical, work, in this. 
methods of determining hardness i is liable to. grave.criticism,.and in amy,case... 
is; subject to serious corrections, ‘The author this method of... 
determingtion should in future be-entirely di ad Me 


f 1768. Rapid Localisation of Projectiles... 
28: pp. of the. foreign; body is :. 
given first of all by,radioscopic observation if possible, if not by radiography. 
To determine its depth the: usual, method ‘o£, displacement jof the bulb 
adopted, two. impressions. being thus obtained, onthe, same negative, . The 
principal feature of the, present arrangement is that, the depth of the projectile: 
can be obtained by a direct reading; ..The positions, rélative to.the same edge. 
of the plate,-of the images,on the.negative and the bulb when those images ; 
were taken are obtained.by materialising in, space the — vie emitted by 
the tube. Fhe method-of doing this. is fully. described... 


1789. Marion 1-Danion Method'of Mai 
L. ‘Maretheux pp], Paris, ppatatus. Bis 


months, ‘and the 6 has been 
using the apparatus there are. three main operations : (1) Thy the gh 

(2) regulation of the “ compass” according to this negative ; (8) epplicalion’ 
of the, “compass” upon the patient and. of. the foreign 


_which depends on photographic. .. 


apparatus are given, together, with of Accounts of 


1770. ocalise af ‘Ozil, Elec, 24: 
pp. 90-98, Aug. 6, 1915.)}—The method here described requires no knowledge | = 
- of the relative: ‘positions of the luminous source and of the plate, nor any 

measurement of the displacement of the bulb. The additional apparatus. | 

required is extremely simple, easy to construct and not costly. The prin- 
ciple is’as follows: Let A be a mark fixed in space, -a its known orthogonal - 

projection upon the plate, and let the height aA =h: B is a second 
mark, its projection, and 4’ its height ; Pis the’ foreign body, pits unknown 
projection, 4nd z its unknown height: The plate being placed under | 
patient, the ‘first Boy ses: is taken, the luminous source being at S,.. Let the 
points A, B, P give the images a, b;, The luminous source is now ‘Moved 
to Sy, the plate and patient remaining in the same positions. A second plate 

is now taken, and the points ay, by, p> obtained... The six points found, together 

with a and b, are now. indicated on a sheet of paper. ; Lines joining a4, 

bb cut in while those joining 42a, cut in sips, 
‘the data so obtained the. values of z, etc,, can be cal Mate... 
xvi —A.— 1915. 
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Oct: 14, 1915. "Prot the Physikal.-Techn. Reichsanstalt.)— For the 
 specifié gravity of $pectroscopically pure argon at 0° and 785 mm., ‘the 
author obtains the values, 000178874, 000178871, and 0°00178867, the mean 
value at 0° and 760 mm. being 000178876. For the molectilar weight, related 
to that of oxygen’as‘82, this gives 89°046 ; 2415 
(1901)} found 89-91 and Watson fAbs, No. 1177 (1910)], 80°88. 


4772. Absorption’ of Air by Charcoal cooled to the Temperature of Ligui 
Air. ©.'T, Knipp. (Science, 42. pp. 429-480, Sept: 24, 1916.)—This abSorp- 
tion may be shown ‘well in two ways. (1) A bulb containing fréshly burned 

coconut charcoal is connected with a discharge tube operated ‘by mieans of an ~ 
induction coil and provided with'a vent closed by a valve. In parallel with — 
the discharge tube is'an alternative spark-gap S. When the'charcoal bulb is © 
gently immersed in liquid air, the’ spark at S ‘weakens and then ceases, 
while the first stringy discharge in the tube is followed by the characteristic © 
Geissler-tube glow, and ‘by fluorescence of the ‘walls: of the tube. This 
increases until the tube becomes uniformly apple-green and then fades, — 
the reappearance of sparking at S indicating that the vacuum is becoming = : 
hard, The reduction from ordinary atmospheric pressure to about 0°001 mm, — : 
mercury may be effected in 6 to 6 minutes. (2) A vertical tube dipping in a V. 
mercury has a widened part 20 cm. in length and 28 cm. in diam, Ata ea 1! 
point at least 78 cm. above the mercury the tube is connected with acharcoal 
"bulb 10 cm. long and 25 cm. wide. Cooling of the charcoal bulb in liquid — 

air is accompanied by rise of the mercury, this being at first slow and sub- | | 
“ey rapid, the total time occupied being only 5 to 6 minutes. iT. H. 1 


“4778. Leakage of Gases through Quartz Tubes. FE, C. Mayer. (Phys, 
Rev. 6, pp. 288-291, Oct., 1915.)—The purpose of this investigation was to 


_ determine'the leakage of hydrogen, nitrogen, and oxygen through a quartz 


tube: and to see if’ there existed any relation between the amount of leakage 
_ and the pressure and temperature of the gas. A quartz tube of the trans- 
_ parent variety was found to be pervious to hydrogen at temperatures ranging 
from 880° to 710° C., and at pressures varying from 20 cm. below to 20 cm. _ 
above atmospheric pressure. In the case of oxygen and nitrogen, no leakage _ 
could be detected for pressures less than 1 atmo. Nitrogen did not appear | 
to escape until a temperature of 480° C. was obtained. At constant tempera-— 
ture, the results for all gases showed considerable increase in leakage with 
increasing pressures, Under approximately the same conditions, hydrogen | 
_ leaks most rapidly and nitrogen least rapidly. The author suggests that the 
results may be explained by assuming that if the quartz contains occluded - 
gas, this gas is in equilibrium and forms a constituent part of the:quartz itself, 


pp. 269-272, Aug. 1, 1915.)—The author of this paper refers to the work’ 

of Lane and the Braggs on the ifivestigation of the ‘arrangement of the atoms 
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-atom-symmetry. he. draws in which are indicated the mmetry 
groups of a large number of crystals as well as the symmetry groups 8 (Mini- 
-mal-symmetrien) of their constituent atoms. It is at once Biot from a 
- consideration of this table that the atom-symmetry of a particular element 
_ is totally different in different crystals, For example, the atom-symmetry of 


, oxygen, in NaNO; is monoclinic, whilst in dolomite CaMg(CO,) i if | 


_ Some interesting characteristics of this a atom | 
a second table, and discussed subsequently, 


‘Loss of Weight of Musk ina: Dey cB. ‘Bazzoni; 
“Pratik. Inst., J. 180. pp. 468-469, ‘Oct.; 1915,}——By means of a flexure’ micro- 
balance with which a rotation of 1° head division of the micrometer screw of. 


sSymmetr 
A. B. W. 


the reading microscope corresponds ‘with 000007 imgin., the author'has ifivés- 


tigated the ‘loss in weight of musk in a current of dry air. "The total weight 
the musk taken, which was. previously dried in°an ‘oil oven at 120°, was 


mpm. and the loss’ in ‘weight’ in about months’ amounted™to 


become so on exposure to moist air. 
deltt to viscosity’ of to fatigue and to ti peta 


1776, Penetration. of Glass by Electric Sparks and, Rays,» Gu Quincke. 


aan d. Physik, 48. 1. pp, 118-144, Sept, 28,,1915.)}—-The emanations from 
_ electric sparks and from, metallic wires melted, vaporised. and pulverised: by 
the discharge current of a large Leyden battery, penetrate and. melt glass 
_and_ spread through it like water through swelling glue, forming pe 


riodically 
oily liquids, which solidify with varying rapidity to foam-wallsoftypesfand «| 
chamber 


[Abs, 1148 (1915)].. When: these foam-walls and the enclosed. 


contract unequally on-cooling and solidification, the walls develop superficial — a 


fractures or air-filled cracks showing Newton's rings... Further, the air-par- 
‘ticles dnd gaseous ions carried into the pasty glass form layers of air which 
exhibit Newton's rings and under the influence of surface tension assume the 
_ same forms as thin layers of a pasty liquid in either air or a.second oily liquid, 
These and many other phenomena are described: in detail and illustrated ‘by 
-means of: photographs. ‘The’ quantity, quality, and velocity of the electric — 


‘emanations ‘determine the ‘quantity, ‘surface’tension, and shape’ ofithe 


“4777, ‘Condensation N; clei p by. Action. of Light on Toding Vapour. 
i Pealing. (Phil. Mag. 29. PP. 418-419, March, 19 16,}—A. continuation of 
the author and Owen's earlier work [Abs, 1 in order to. test 
objections [Abs, 1282 (1912)] to fhe authors’ results, All the 
experimental results are consonant with the third~ ‘explanation .previou sly 
given To. cit], but. the author is to state that it is the 


(Phil. Mag, 90. pp._ 680-875, Nov. 1915). 


Construction of Compound Motebites’ “the 
Organ Compounds of Carbon and Hydrogen. A. C. Crehore:” (Phil. Mag. 
‘BO. pp. 618-628, equations-obtained previous paper 
fabs. 1189°(1915)}’ are here applied “attempt: to’ explain some ‘Of the 

complex phenomeéiia connected hydro HW, 
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PD. ‘Sale, (Bureau of Standards, Bull, 
on complete account Abs, 1849 


Can the Dissociation, Phhory Be sola ions in 
46, Sépt., 1916. 


D. Campbell. Chem. Soc., 
018 % Si was cut up into bars 15 cm. in length by 6 mm. Square and 


»water-quenched from 892°C...The bars were*then annealed at temperatures 


_warying from 20° to.800°C., after .which treatment each-bar was. tested, for 
Specific. resistance. and’.colour carbon-content, The. results. indicate. that 
_ there is a very close relationship existing between the amount of carbide in 
: solid solution andthe specific resistance of the .steel, both being: simi 

funetions of the temperature of annealing. If the: iron. be regarded as a 
_ solvent in which the relations between itand the solutes in true solid:solution 
ate essentiaily the same as those existing in. an ordinary solution, then a 


__ satisfactory explanation of the correlation of the concentration.of the carbides 


and the specific resistance can be found. In the. study of metallography 
attention is usually focused.on the properties. of the solvent, whereas in 
_ physical chemistry it is customary to study the influence of concentration, 
“temperature, ete., on the'sohites. “A little consideration shows’ that the dis- 
sociation theory is just as applicable to solid solutions as to liquid solutions, 
“but it must ‘not be forgotten that in the ‘case of aqueous solutions the solvent 
9s to alfintents and purposes an insulator, while in the case of metallic solid 
i ‘solutions the Solvent is a very good conductor, and it is to'this fact that the 

difference in’ electrical behaviour of the two must be 
“4782. Properties of. Cold- worked Metals. "Methods ‘Small 
of R. G. Parker and. T.M, Lowry. 

(Chem. :Soc., J. 107. pp .1160-1168, Aug., 19156:)--The small changes of density 


which: are undergone cold-worked metals when subjected to the process 
Of annealing may be nieasuted either by means of a pyknometer or- by means 


- of a dilatometer: With the object of comparing the two methods the authors 
have studied the effects of annealing on carefully prepared: filings of certain 
metals andialloys. In the pyknometer, ethylene bromide (density 2°18) was 


.“getierally used as the filling liquid, but in cases where this compound reacted - 


with a particular it was replaced by carbon 1°6). 
the dilatometri i, the fraction of highly 
between 245° 'C. was used’as the filling The som: 
Bde and the corréctions to be applied in both methods are discussed in 


aie a at some length, and it appears from the restilts that each method © 
has its acvantages ‘and limitations. With the pyknometer’ it, is. possible to 


a “te gute the whole of the alteration undergone at a given temperature, while 


1783. Spontancous Generation of in Steel. 


‘steel Of the composition 085 % C, P, 00% % S and 
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Potential of the. Rubidium Electrode. G. N. Lewis and. W. L. 
(Am. Chem. Soc., J, 87. pp. 1988-1990, Sept., 1915.)—The method 

previously ‘used for the determination of the electrode potential of sodium, 
ete, [Abs. 969 (1912)] has been extended to rubidium, Ethylamine and 
-propylamine are inapplicable as. solvents, but mixtures of sthylamine and 


ammonia exhibit moderately satisfactory behaviour in this respect. 


_. Asis shown in the following table, the potentials of the alkali metals follow — 2 
the order Li, Rb, K, Na, which is also the order of the heats of focmatian gi ye 


Electrolysis Solutions of the Rare Earths, Denais 
‘and P. ‘A. van der Meulen. (Am, Cheim. Soe,, J. 87. pp. 
 '4916.)}—In continuation of previous work [Abs, 618 (1915)) the decomposition | 
voltages of neutral normal solutions of the nitrates of thorium, neodymium, ee 
lanthanum,.and cerium, and of the chlorides of thorium and cerium, using Pt = 


electrodes, have been determined. The values obtained lie close together in 
the neighbourhood of 9 volts, “Fractional ns 


in the later fractions, A small amount of neodymium that was present 


Sey ane in the last fractions. Similar results were obtained with solutions  — 
f the nitrates, using a ‘but. rate of 


“VOL. 


800 the feicce' of. ‘Further showed that 
daring:the period’ of generation of heat (which persisted for'overa month) = 
“ther 'was an appreciable diminution in the length of thé bar. However,the =| 
‘work done ‘in shrinking is ‘nothing like “sufficient to account for the total 
‘amount of heat’ generated: ~The! author regards hardened steel as’ being ina 
condition of very great’ molecular strain, which is very unstable, and more 
immediately after hardening. ‘Spontaneous relief'of a small 
portion of this’ strain a “ide temperature ‘until = 


Blectric Purtiaces for Heating Steet (ida 
“thst. Carnegie Schol. Mem. 6, pp. 68-98, 1914.)—Gives useful information 
| as to but not in a. for a short abstract. 


Steel Inst., Carnegie Schol. Mem. 6. pp. 216-230, 


70) yis of a solution of the 
Chlorides of ‘the yttriim earths, using mercury. katbode, gave a rapid 
concentration of the coloured éarths in the earlier fractions, and of yttrium © a 
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“solutions ;_ no ammonium... salts were formed. during the electrolysis. 
: Fractional electrolysis of a solution high in erbium, holmium, thulium, and 
in a series of 6 fractions, rapidly separated the yttrium from the 
8 other earths, but brought about. no appreciable separation of: the. first 
pes ‘The results obtained show that.by fractional electrolysis. rapid 


| _ concentration of certain groups of earths is attained in a. short. series. of 


4988. Anodic Potentials of Silver Il, Their Role in. the Electrolytic 
"Estimation of the Halogens. J. H. Reedy. (Am. J, Sci. 40. pp. 400-412, 
Oct., 1915.)}—In the previous paper [Abs. 1594 (1915)) the author has shown 
that the “solution potential” of silver in the presence of various electrolytes, _ 
is 0521 volt. Below this’ potential (at the anode) no silver goes into solution. 
_ The relation between the “reaction potential” at a silver anode and the 
- concentration of the halogen ions was also determined, and from these results 
the author deduces that the max. potentials allowable at a silver anode for the 
~ deposition of Ci, Br, and I respectively are 0:505, 0°400, and 0°190 volt. It is 
_ then shown that bromine and iodine can be estimated satisfactorily by 
deposition on a rotating silver anode, using the method of graded potential, 
“but that low results are obtained with chlorine, owing to some solution of 
silver taking place, since the limiting potential of .0°505 volt is. very near to 
the soluiton potential of Ag. It is further shown that, within certain limits 
concentration, a quantitative separation of the halogens is possible. All 
. the experiments were carried out in 0°56 molar solution of sulphuric acid, 

author does not put forward the processes described as analytical 


methods, 
S. P. 


1789. Electrostatic of Electrode Potentials. A. Ww. Ewell. 
(Phys. Rev. 6. pp. 271-282, Oct., 1915.)—The electrolyte was contained in an 
insulated glass flask of 60-150 cm.* capacity. The outside of the flask, except 3 

_ the neck, was coated with a thin metallic film (Ag oval) which could be con- 
nected, by an appropriate arrangement, either with a Dolezalek electrometer, 
or to earth, or to a source of known potential, An electrode could be moved 
up, or down into the electrolyte. If the electrolyte was initially at zero 
_ potential, upon introduction of the earth electrode it would acquire a potential 
“equal to its natural absolute potential with reference to the particular : 
electrode, A charge at somewhat different potential would be induced upon — 


"the metal film upon the outside of the flask, and the deflection of the electro- 


meter would be proportional to this potential, The apparatus having. been © 

‘calibrated’ the potential of the electrolyte could then "be ascerfained, The 
calibration was effected by observing the difference ‘in the deflections 

‘for zinc.and silver and comparing this with the known P. .d. between zinc 
‘and silver electrodes in notmal solutions of their salts. _ 

| It was found that the potential of a metal (Zn or Ag) in a normal 

‘solution of one of its salts is about 06 volt more “negative than the 


potential deduced from electrocapillary phenomena. By an appropriate ae 


modification of the apparatus it was also shown that the potential of 
the Secreases as tie concentration of the increases, [See 
Abs. 1946 (1907).] TSP, 
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